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rRlil'ACI'. 


Tho liamboo lias loiif' Im'oii known ns ono of tlii' liost, of orniinii'nlaU 
wliornvp.r the olimnte is siillicicntly mild to iionnit of its riiltivatioii, 
lint besides its value ns an ornamental the liamlioo lias in its native 
home a multitude of uses whieli make it one of the most im|iortnnt 
plants in the economy of Japanese life. 

Both Mr. Barbour Lathrop and Mr. Fairchild are coiiviiiied that 
the bamboo may be adapted to many uses in Amenra. and the present 
liulletin is intended to call attention to the i)os.sibilities in this direction 
and to describe, some, of t.hi' most innairtant s]a'cies. 
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lAPANKSK BAMBOOS AND THEIB INTBODIIOTION 
INTO AMERICA. 


INTRODUCTION. 

Tlii.s liullotin repi'psonts a .•iiiiall [Kirt of the wmk aceoiiiplished tiy 
Mr. Barl)Our Lathi'i)[)'s third e\|)editii)i) in .■search nf valiialile seeds 
[lid plants, and coniprises material (tathereii durine a four nmiitlis' 
lay in .Japan. 

Its (ihject i.s to call the attention of .Vinerican cnllivalors to a oroii)) 
f the most heaiilifnl and n.sefiil of all |dant.s which has hitherto lieen 
ejilocted hy them, eithc'r la'canse they ladieve it adajited only to a 
•opical climate or to he of only ornamental value, and to jioint out 
ow far both of these views are fallacious. 

i Anyone who has attempted to collect data in an Oriental country 
dll appreciate the difliculties which are encountered in working; 
irouftJi an interpreter, and will understand that .some of (he, state- 
'iits in this hulletin must depend n|M)n the accuriu’y id' the trails- 
dons. Mr. K.«Vpndo. of the laitanie wardens in Tokyo, was. 
wever. ixirticiilarly well lifted to iiiter|)ret on liotanical matters, 
d it is hliped few errors have In-cii made. 

The writer wishes to express his indehtedm'ss and oratitiide for 
dstance to Mr. T. Makiiio, of the Tokyo Ihitanie (lardens, who is 
e .Iapane.se authority on hamhims; Mr. Isiikc Tsiilioi, of Kiisafuka, 
ar Ojraki, who is one of the liest amateur cultivators of thesi. 
ants; and especially to Mr.. If. Suzuki, of Yokohama, for most 
luahle advice and assistaiwe re^i-dinj; transplantiii}; and sliippino. 
The valuable work of Sir F.rnest Satow on “The Cultivation of 
imboo.s in Japan,” in Volume XXV II of the Transactions of the 
siatic Society of .lapan (ISblt), and almve. all, “The Bamboo (Jar- 
in,” by Mr. Freeman Mitfoi'd (IS!I6), which is the most attractive and 
eful book ever written on this group of plants, have been drawn 
bn largely, especially in the preparation of the de,.scriptions of the 
Hous species. 
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GENERAL CONSIDERATIONS. 


The l)aml)oo groves of Jiipsin are not only one. of the most striking 
tealure.s of its hindscapt's hut one of its most profitable plant cultures. 

The largest well-kept groves in the world, except perhaps those of 
Burma, are growing in the central provinces, and some of these arc 
.several s<juarc miles in area. In the Tropics generally the l)amboo i.s 
cultivated in small clumps, but in .lapan it is grown with almost the 
same. care, that is given to the liedd crops. 

No other nation has fomnl so many artistie n.s<‘s for the plant ii.v 
th(\ ds.Danese, and in no other eountry, exeept it Ohina. is such ii 
variety of forms employed by the. <'ommon people. 

'I'ln^ plant is a ne(‘essity to the. dapanese [xausant; it forms one of the 
favorite tliemes of the. ,lapane.se artist, and out of it are mamifacturi'il 
•some of the most delicate works of .lajianc.se art. The bamboo is in 
faet one. of the greate.st cultivated jilanls of this jilant-loving raee. 

It is a [lojmlar miseoncejition I hat bamboos grow only in the. Trojiics, 
.lujian is a land of bamlxios, and yet where these plants grow it is not 
so warm in winter as it is in California. In regions where, (he snows 
are so heavy that they oftea hreak down the. young stems and ivhere 
the thermometor drops to I.")'- (F.) ladow the freiwing point, the largest 
of the Jajianose. s|)oeies grows and forms largo grove.s. 

For many years the gardens of France and England liave liceii 
beautified by clumj'is of the.se .Fajiaiie.se lian!lxio.s, and even in Amcrieii 
occasional plants can be found growing in the. open air, which prove 
the. possiliility of ai'diinatizing those, rejiresentatives of tliis mo.st use- 
ful family of plants. A temperature, of (!''■' F. has not provi'd fatal to 
a large, number of the hardy kinds in England. 

Although nearly every deserijition of tluvse regions where, liamhoos 
grow gives some aecount of their u.ses. there is still in the minds of 
many Americans a doubt as to the. value of the.se jilants for growth in 
the United State's. ^ 

Bamboos are. not like new grains or foeldeiis which will yield proiiijil 
returns in money, but they are o.s,scntially wood-producing jilants, 
whose timber is unlike that of any tcmjieratc-zonc forest trees, and i.s 
suitable for the manufacture of a multitude of article.s for wliioh oiu' 
own woods are not well adapted. They arc the, mo.st convenient plants 
in the world for cultivation abogt a farmhouse, and in those regions 
where they can grow would, if introduced, jirove themselves in time 
one of the greatest additions imaginable to the plants of the common 
peojile. 

The Japanese and Chinese, who ate the most practical agriculturists 
ill the world, have for centuries depended iijion the bamboo as one of 
their most useful eiiltiires, and the natives of tropical India and the 
Malay Arehijielago would be much more at a lo.ss without it than the 



nionoiui farmer witliont tlio white pine, for tlnw are not only ilepend- 
it upon it for their huildino material, Imt make their ropes, inal.s, 
ti hen utensils, and inmimerahl(' other artieles out of it, and at the 
1110 time eousider it 01110110 the most nutritious of their veoelahles. 
0 emiiiieifite. the nsi's of such a family of plants lus this would he like 
vino a list of the artieles made fiDiii Amerii-an pine, and it would 
)t serve tjie pnrpise of this hiilletin so well as to simply point out 
le fact that the wood of this lianilioo is suited to the manufacture of 
ditferent class of artiele.s and tills a diltVrent want from that of any 
f our Amerii'an woods. Ifvery couiitrv sehoolhoy is aware of the 
Iperiority of a hainhoo lishino pide over any other. Its Ilexihilily, 
glitne.ss. and sirenolh distinouisli it sharply from any .tmi'rican prdes, 
>d make it hotter suited for a tishino rod than oni' iiiadi' from any 
bod orown in this country. It is his'au.se the .\nierican schoolhoys 
p' so tirnily convinced that the hamhisi lishino polesarc the hesl that 
|e iniiiol'ters are warranted in shipping into the I'nitcd Stales frcan 

I pan every year several millions of them." 
rile thin. Ilexihle rihsof the imporleil .lapanesi' fan ai'i- made from 
iwood of the. same plant, and no one can fail to recoonize the pecuh 
’ litne.ss of the material for this particular use. 
riiese. are two uses of hanilHio wood which illustrate its character, 
d must he familiar to nearly everyone. When one realizes, how- 
pr, that they are, selected from over a huii<lred, which would he just 
familiar to the (fiinese, or .la|)ane.se, it.seenis hiohly pndiahle that 


b wood must he apidieahle to many <dher needs aniono .Americans, 
licli a closer aeipiaintauee with it. would reveal. Santos Dnniont 
(1 employed hanihoo extensively in thi' framework of his dirioihle 
lloons. ami Kdison once used it. in his incandescent lamiis. 
kmerieans see in America only the im|sirled poles or inaniifaetnred 
icles as a rnle.juid from these it. is very dilliciilt to ima};in(‘ the 
lllitudeof uses to which the }'reeii, mieiired stems are pul. It is 
■just sufh thine's as can he madeipiiekly from the ori'cn shoots that 
( plant is peculiarly lifted, and this siiilahility for rnakino all .sorts 
ibandy contrivances is one of the principal reasons why it should In' 
ide a connnon jdant amonj; the farmers of those parts id' oiir eonn- 
' where it will jrrow. 

The fiamhoos heloiijr to the fijniily of the grasses, and if this fact is 
It ill mind many peeuliarities of their hahito and chartute,r,s will he 
ily understood. They should he di.slingiiishcd, however, from the, 
ids, of whitdi we, have a rminher in America, especially such as are 
led “hamboo reed” or “Aruiido'’ (Armi(liidima.r), a rank-growing 
Iss, with stem.s bearing long liroad leaves to their very liases. 


Ttie writer was inforiiasl liy a larac grower near Kyoto that KI,(K)n,fKin an* 
prteil from .faisui every year, ami that tlie largest sliarn of tlieni gta« to Amerua. 



12 


JAPANESE BAMBOOS. 


'I'hese reeds, although useful, have very soft steiu-s, which are entirclv 
different in texture from those of the true bamboo. The canebrake, 
of the South are made up of a species of bamboo, but unfortunatelv 
the wood of this species is of very little value.- The tall, plume-likt 
stem of the bamboo, which sometimes reaches a height of 100 feet, ha- 
many of the characteristics of a giant grass (PI. I). It is composed 
of joints, is hollow (PI. VIII, lig. 1), and grows to its full height from 
a creeping underground stem in a few days, quite as does a shoot of 
(piack grass. The rapidity witli which a new culm grows is one of tlit 
most remarkal)le facts about It, and often bewilders the layman, wild 
is accustomed to judge the age of a tree by its size (PI. VII). Ovn 
a foot a day is not an iimisnal rate, during the most rapid growth- # 
rate of 3 feet per day has been recordcal — and a shoot more than in 
feel high may bo less than fifty days above the ground. Its develop 
nicnt may be compared iti a rough way to that of a shoot of asparagirs, 
and anyone who hiis wen how easily a young stem of bamboo can bi- 
snapped off by merely shaking it will ai)preciate this comparison. 

In common with the stems of gr!i.ss(‘s, tho.so of the bamboo have a 
hard, siliceous exterior, which makes them more impervious to mois- 
ture and more durable than ordinary wood of the .same weight. The 
presence of partitions tit short intervals, which cut up the hollow stem 
into natural receptacles, i.s another valuable characteristic. These 
partitions can, however, be easily removed, and the hollow stem used 
as a pipe, or the pipe can be split opn from end to end to form two 
semicylindrical troughs. The case with which the green stems <‘an )* 
split into slender pieces, which range in size from half that of the 
stem itself to the tinoncs.s of a horsehair, is one of the mo.st remarkabli- 
qualities of the wood, and makes it adapted to innumerable kinds of 
basket, sieve, screen, and mat making. The fact that no long procc.s- 
of curing is ueces.sary before stems which have Ipeen cut fresh from 
the forest can be, used is one of the (pialities that makes the plant nf 
such great convenience in tiui [H-a-sant homes of the Orienh Many of 
the articles of liamlioo mamifactiire could Ire replaced by mehd ones, 
but it is the convenience of having always at hand a stock of materiiil 
which can 1 h> easily made into a host of improvised things that maki- 
the plant so v aluable. This latter is a point which should appeal espe 
dally to Americans, who arc called the handiest people in the world 

The employment of the young sprouts as a vegetable is alone worthy 
of the serious attention of our cultivator, for the fondne.ss whicli 
many American residents show for bamboo shoots indicates the possi 
bility of creating a demand for them in America. 

But in addition to the uses of tho- bamboos as timber and food plank 
their value from an assthetic standpoint is incontestable. They are 
among the most graceful fonns.of vegetable life that exist, and add 
an indescriliable charm to any landscape (PI. 1). No one who has 
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L,r seen them in China or Jajain ran fail to have In'eii impressed 
til their Ijcauty or convinced of the great eliarni whieli thev lend to 
5 otherwise often monotonons eharaeter of the sr-enery. They are 
iving plumes of delictitii giwn foliage, which, whether seen against 
B sky line, or hacked hy a darker nness of forest, always give a pecul 
• softness to the scene. 

Nearly every farmhon.se has growing near it a elnmp of some orn^ 
the useful species, and the gnicefni mass of culms Iransforms what 
)u!d he an uninteresting ])lasler and tile house into a pretty, pietur- 
[]ue home. 

Jtis, however, the introdnetion of the hardy representatives of this 
tnarkahlc family of plants into the. United Shites that should attrai l 
ic attention <]f .\merieans, and the ohjeet of this linlletin is to show 
w the, various kinds of hamlHU) are cultivated in .lapan, and to 
ggest how these methials of cnitivalion c'an lie. applied to American 
ndition.s. 

As might he e,x|)cctcd, in a group of |>lants containing hundreds of 
reies, there is a great range of hardiness among them. Some of the 
panose forms are, aide to thrive in the coldest regions of Hokkaido, 
J North Island, while, others are tmi tender to Im grown snee.essfully 
:ii in the comparatively mild climate, of the emtral provinces, 
riiere is also a great range, in the size of the dilferent.spei'ies. Some 

i SI I small that they ereepover the, ground, forming a reed-like, rank- 
'wing greensward (I’l. Vll, tig. i), wdiile. others grow to a height 
to feet or more and prialuce, .stems which are il and 7 inches in 
meter (FI. IV), Certain. forms are suited only for potting jiurposes 
I are chosen liy the .1 a[iane,se, gardeners as ohjects upon wdiieh to 
ctiee their dwarting art (I’l. Vll, (ig. I), while others are grown In 
Bsts which are, many acres in e.xtent. 

Phile, the introduction into America of some, of the .smaller forms 
desirahle, matter, the main int»U'e.'t attaches to .seenring and estah- 
,ing the iiardy forest species. 

IS previously remarked, there are, many plants of .(apane.se, liarn- 
s already growing in .America. Clumps of the very hardy kinds 
y be seen occasionally in priiate, gardens or puldie parks In the 
ith, even as far north as WiLshington; but owing either to the dilii- 
ty of getting the plants or a failure to iinderatand their manage 
at the.se have never become jidpular farm plants. I’otted specimens 
die small species are to be met with in many florists’ collections, and 
le are used as lawn plants, hut the employment of even these is 
y limited. 

n California, where the Japane.'je and Chinese s[}ecies thrive very 
1, there are many large specimens, and even one small forest, while 
amber of Californians arc enthusiastic Ijamboo fanciers. Dr. 11. 
Ls, of San Francisco, has probably the largest collection on the 
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JAl’ANESK IUMBO<«. 


I'ucifio coast, and his Ijiotlier has a grove, at Bakeisiield in which 
stems over 40 feet high arc said to I® growing. Tlie (lolden Gate 
Pa] k has several clumps wliich arc very promising, and Mr. McLaren, 
the .sujieriiitendent, was must enthusiastic over an offer by Mr. Lathrop 
to present s(‘VBral thou, sand to the \Kirk, with which to start a grove or 
two of more, than a halt acre in e.vtcnt. , In the grounds of a imr.scry 
company at Niles, tial., there are .several rows (PI, VIII) of the tini 
her l)amboo, indir iduals of whii-h arc certainly 25 feet in licight; and 
a beautiful little grove, prolaibly of I^njlhuffiiuhijn qiillioi, in the town 
<if llei'kelcy, was destroyed a few years ago to make way fur a street. 
In Florida the widl-known niir.sei'v tirnis hav(^ already iTuiiorted manv 
ililVcrent species. 

Air. Lathrop is assisting the Department of .Agriculture in an attempt 
to introduce on a large , scale, the hi-.st of the dapane.sc tinil«'r sorts 
and arouse the interest of a large class of cultivators in those region,' 
wheri^ the plants are likely to succeed, and it is to be hoped that the 
time is not far off when many thou.s;inds of young plants will be sot 
out through these, sections <d' the United States. 

GENERAL CHARACTERS OF THE JAPANESE BAMBOOS. 

liamliuos all' not tree.s, although their stems or culms are .sometimes 
as large as tree trunks, and it is essential that their character as grasses 
be kept in mind. 

They have the power of producing .seeds, which re.seinlile, (in .lapa- 
nes(^ species, at least) kcrmds of rice or barley, but they flower as a 
rule oidy' at intervals of many years, and very few of the (lowers ever 
form seed. The formation of mature seed is so nncomnmn in .lapan 
that Mr. Alakino, of the Tokyo Ifotanie Gardens, who is willing ii 
monograph on the family, says he hits never seen the seed of certain 
of the common species. o 

In the almost total atisence of the method of reproduction hy seed 
the bamboos have developed* their rhizomes, or uiidergrbund stems, 
and it i.s upon these, tliat the spread and multiplieatinii of the iiidivid 
uals dep'ends. Unlike an ordinary tree, therefore, a ehunpof bamboos 
has underground stems in addition to its root system. A mass of tliOM 
creeping rliizouies, which grow out in various directions from tiic, hasi 
of the eliimi), give ri.se every year t« the new shoots whieh inercasc 
the diameter of the eluiiip. A single rhizome, according to Dr. Shig;i. 
cliief of the liurcau of forest nianagenient in Tokyo, contimies grow - 
ing for four seasons and then ceasc.s, but from the, ba.scs of the .shoot- 
it produces new r hizomes grow out whicli have a similar period of 
growth. Tf these undergroiind .4teius or rhizomes are injured oi 
checked in any way fronr .spreading freely through the soil, the clutni) 
of abrial shoots will remain suralb, but if given rich soil and abundanci' 
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Ilf inoistiiiT a finv ])laiit,s will .sjn'ead wnuiutillv until thny a coii- 
.-idiTitlilc area. 

I'lif new shoots of baiiilnKi are i>i-oducoil liy (liH'i'iinit spiadcs at 
iliHVfoiit soiisoiis of tlm yciir. The imijoi'ity of .hipuiioso spoi'ii's si-ial 
up tiioif new stems in the spring, Itewimiiiifr in April and May, and 
it is these sorts that stand the he.st elianee of suei'oeilino in Ainerieti, 
hccauso our cold winU'rs will kill laick any young growth produced 
late in the Suinnier. 

'I’his growing period i.s the most critical one in the life of the itlant, 
as the shoots during development are. ea.sily injured hy wiials, frosts, 
or droughts, and it is upon the growth of these young .stems that the 
hcauty of the clump during the summer depend.-. 

If one examine !i rhi/.ome of handioo (PI. VI, fig. ;t) it will he seen 
to have tit short intervals {airtitions or nodes, above each of which is 
isituated a small pointed hud, and from etwh hud arises a nuniher of 
filn-ous roots. It is hy the elongation and thickening of these, huds 
that lh(‘. new shoots are. formed, and if it is injured, though the rhinoine 
liiav remain alive for many .years, it will not jn'odnee any new linds or 
Mioots from these, nodes. 

Will'll a bud at the node of one of the underground stems has 
wolleii until it is much larger in diameter thiiii the rhizome, wliieli 
iipports it and ha.s sent down a imiiiher of good, strong roots, it 
a'gins to elongate and pu.sh its way up through the soil. Tough, 
ocriapping sheaths protect the tender tip from injury, as well as the 
imleveloped brain.'hes on tlie sides of the elongating shoot. These, 
heaths lire iKirne on alternate sides of the .stem hy each iuternode, oi- 
oiiit (PL IV, tig. 1), and are, according to Sir Ernest Satow, eliar- 
ictciistic of each spoeies." They are tough and tioaril-like, niaiiv of 
hi'in, often covered outside with fine bristles and eliaraeteristieally 
iiiirked; and the tip of each is provided with a h'af-like, appendage 
'ailed i>i<i‘ii(lijp!iyll*vi\iK\i \'arie.s in shape with each sjiecies. 'I'licse, 
niitectiiig jirgans remain closely attached to tlie stem until it has 
icai'ly tinislied its growth, when they .stand out from the .stem, allow 
he young braiiehes hidden heneath to develop, and finally ,dro]i oH'. 
n .-imie species the sheaths reiiiaiii attached longer than in others, 
,inl in certain spoeies they never drop otf, hut gradually ilry up and 
•reak to pieces. 

I util the young stem ha.s attained its full height it i.s ipiite hraneli- 
■'s, like a shoot of asparagus. On rciu-hiiig maturity, lioivevcr, the 
heaths fall hack and the young hraiiehes elongate and unfold their 
‘aves. Most large fore.st bamboos have no branches near the ground, 
le first four or six nodes failing to produce, the-m. When grown in 

'Hil' Cultivation of Bamboos in Japan. Trans, A.siat. ISoc. Japan, Vo!. XXVII, 
HJ, 189S). Price, .5 yen. 
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(If'iiso masses oven the first twenty or more nre often devoid of 
lininchcs. The sniallev the shoot the more likely it is to hraneh from 
the lower nodes. 

The leaves of bamboo vary givatly in size, but have one general 
lanceolate form, .some lieing nearly a foot long by (i inches wide, and 
suitable for wrapping material; but the majority of forest forms at 
least have, leaves from ‘2 to (! inches long. Mr. Mitford [toints oiil 
in his most interesting liook, '‘The, llamboo (larden,” that the leaves 
of all hardy species in England have not only the parallel longitudinal 
i\erves which are common to all hainitoos, hut delicate, cro.ss nerve.' 
whiclv give, a leaf the a))peavancc, when held up to the light, of bcinc 
covered with a network of veins. All s)a‘cics tested by him whieli 
did not have the.se “tesselated” Icave.s, as he calls those leaves wiOi 
cross as well as longitudinal veins, proved tender in England. 

little use \s rwade ol iXie loWage ot wrost s\we\es ot lywwlwo, a lew 
only being used for fodder where better food in not obtainable. 0\u' 
species in Hokkaido is .said to Ik-. l)roiv.sed over by the few cattle 
which are there. ^When lirst prodnei-d the young foliage is often of ii 
dark-green color, hut as it he«-omcs older it changes to a lighter shade 
of green, and on very old culms it often has a yollowi.sh tinge. These 
ditt'erenees in the <'olor of the foliage are what give such a varialjle 
appearance to a hamlioo forest. 

.lltlK)ngh produced in a few weeks, a stem reciuires three or four 
years to harden and become fit for use, and if left standing in the 
forest too long, or until it becomes yellow, it loses mneh of it< 
elasticity. (Julips that are twenty yeai-s old have lost much of thcii 
heauty, the foliage l(ccoming scant and the stems yellow and seamd. 

The roots of the bamboo resemble those of Indian corn. They are 
brittle and easily broken and are never of any great size, hut are 
formed in large m-asses from the nodes of the underground stems. 

FKOFAGAXIOir OF JAPANESE BAMBOOS. . 

• ^ 

It dairanese bamboos produced seed, the cheapest and safest way to 
propagate them would lx; by importing large quantities of the latter 
and growing them in seed beds; but as none of the useful species bear- 
fruit, except at very long intervals, it is neee.ssary to propagate tin 
plants, by other means. Two methods have been pi-actieed, one, iii 
whieli, however, is only used to a limited extent. 

The safest way is the .simple one of digging up young plants, 
separating them from the mother clumps, and transplanting them 
to the desired situation. This method seems very simple, but thew 
are several essential points regarding it which must be, attended to il 
the transplanting is to prove a success. If the transplanting is onl,' 
from a forest to a locatioq pear by, it may be dqne at any time durinj 
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(ho jrrowing season. In ./apan this period extend.s from April until 
Julv, iiu'liisive. If, however, the plants arc de.sire(l for planting in 
ii foreign country, Aniericii, for example, they .slionlil he dug earlv in 
April, .set out in nui-serv rows, and allowed to grow until tin' niidille 
of July. 'l'ho.se which in July show a new growth fi-oin the ihizorne 
should then he tnin.splantiHl agiiiii into the same kind of .soil, and in 
Oetoher they will he, in condition for digging and shipment. Mr. 
Tsiiboi, of«Ku.safuka, cuts hack the culms on his young plants to one or 
two nodes when he lii-st digs them in April, at which time they form 
a losette of leaves near the ground (PI. VI, tig. 1). Whim treated in 
this way they produce small plants which would Iw very economical 
for shipping, as they require little box s[)aec. 

; Much depends upon the .selection of the young idants whether’ or 
not a r ig-oroii.s (Jump results from its planting in a ferv yrrai’s. 'I'he 
, mother plant should he Inspected to see if it is itr gcrod health. If the 
v’.wwW are 'afteeteA NtWt \s Vwown ws “ viXtfcVs Iwoowv,” wVwV 
nakes gnarled, irregular tangles of the, small hvarrelres, yontrg plants 
ihould not he taken from them. A .species of smut (I'stilago) some, - 
iimo.s art'ect.s the young hranchos and pnaluees an iippearanee .sinrilar 
K> that of the witches’ broom, hut this is less abundant than the former 
isease. The larva of a sjH'cies of heeth', w ho>e habits are not yet fully 
,nown so far as could he, luscertaimsl, sometinres causes eonsiderahle 
iamage by boring into the young shoots and ireneti’afing thi'(mgh seg- 
Qont after .segment of the youirg growth, .stniiling llnr culm and com- 
iletcly I'uining it for timls'r |mrpose.s (PI. VTl, lig.s. Hand 4). A. young 
|lani in hloom is con.sidered woi-tlde.ss for transphinting. ns it .sehluirr 
jives ri.se to new shoots. 

I The proper way i.s to .select a young plant with hranehes near the 
ji’onnd and cut down with a spade or other euttiirg tool ort all sides of 
le base at a distance (tf not le.ss tlian S inches, .sevei'ing the I’liizonn's 
hich connect theplant with the iirothcr eluni]). Dig out a giasl-sixed 
ill of eai'tJi witli tile roots irK’lo.sed in it, sliake oif tire supei tliious 
ii’th, ( iitJraek the stem to two lu-aiieli-lM'aring iumIi's, and tl'ansfer to 
iinrsery row (Pi. VI, tig. 2). If no l■hizome is dug uj) with the, plant, 
r if tire rhizome is dead, the plant may live on for sevei-al years, a 
isette of loaves foi’ining at the top of the stem, without tiie foi’inalion 
E any new .shoots (Pi. VI, tig. 2). Mr. Tsuhoi is of tlu! opinion that 

I lilts with dead rhizomes wili |jve for .seven or eight years and appear 
rfectly healthy. The plant is kept alive liy the llhroiis roots, hut 
s no power to fonn a new rhizome. In the purchasing of plants 
un nursery companies the principal point to ascertain is whetlier 
5 rhizome is alive and in vigorous condition. The part above ground 
ly be to all appearances in good health, while the rhizome is dead, 
iking the plant worthless. 

If the.se properly dug plants which have been set in iiuesery rows 
27038— No. 43—03 2 
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in April arc iiispcc^tcd in July some <if them will have hegiiii the for- 
mation of new sh<K)ts from their active rhizomes. Plants of which 
the rhizomes show no sigms of activity, it should he emphasized, are 
prohahly weak and should not l)e chiiscn for the second transplanting, 
especially if de.signed for a long dceiin voyage. In Octoher the 
twice-transplanted hamhoos, hardened hy thi.s tran-splanting process, 
are dug and their roots, together with a hall of earth, arc wrapped 
with coarse straw twine, surrouiuled with a layer of moist sphagnum, 
and pack('d carefully in well-aired Imxes. All holes in such boxes 
should be carefully closed with wire netting to keep out rats during 
the voyage. Very little foliage should he. left on the plants when 
they arc shipped in this way (.see. PI. VI, fig. ‘J). October is the 
liost month for shipping from Japan, la'cause the plants have by that 
time gone into a dormant condition and travel siifcr, and the extrejue 
cold weather will not have la'gun bcfoni they reach their destination 
in .\merica. 

Even with these precautions, the plants on arrival aftiu- a sea voyage 
retiu ire special attention. According to Mitford, who has had much 
exp('rioucc with their imporhition, they should not la^ planted out in 
their permanent places before they have recovered from the effi'cts of 
the journey. 'I'he ladls of earth should he first thoroughly soaked in 
water and the plants then potted and placed in a cool house for the 
wint('r. The leaves, or bare culms, if the leaves ai’c lost, should be 
copiously syringed twice a day, hut the I'oots should not be kept too 
moist. Early in May the plants should be hardened off as one hardem 
off geraniums for bedding out, and at the end of May or beginning ol 
June they will be ready to plant in their permanent places. 

This should be in soil which has Ireen especially prepared the pre 
vious autumn by double digging to a depth of 18 inche.s. In setting 
out, great care should be taken not to tivample dowm the soil tor 
i-oughly about the roots, as there is great danger of irjuriug the britth 
buds on the rhizomes or the tender fibron.s roots. It is lie.st, Mr 
Mitford .says, to consolidate the plants by watering freely. Afte; 
planting, the ground shrmld Ire thiekly covered with a mulch of drier 
leaves (PI. II), under which is a layer of cow manure; aiul this mulcl 
should he kept on during the summer months to allow the plants ti 
fomi a good .strong .system of underground stems and fibrous roots. 

The aljove method, which emltodies the experience of such student 
of the bamlwo as Mr. Mitford, Mr. Tsulmi, and Mr. H. Suzuki, i 
probably the safest one and in the end most economical. 

It hm been found wm^c^ssary hy mch cultimton m Mr. J. MoLare 
and Mr. John Eock, of California, to pot the on arrival in sw 
a warm dimate as Calif omia. They are merdy heeled in, yivenplent 
of water, and set out the fdlmeing spring. 

The other method of propagation is to dig up, in the winter, length 
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(if 1 vi'ar-ol(l rliizoiiie S feet or so loiiff, riili the cut ends with wet 
ashes, allow these wet ashes to dry, and |i!U'k niri'fidlv in a ti};ht box 
in line, almost dry soil (PI. VI, tig. 3 ). ITpon arrival these |•hizllnll's 
are set out in pro[)erly prejRired j'l-oiind. The shipment should he 
timed to arrive, at its destination in the early sprini;, so that tint etit- 
tines ean be, sot out at onee. This metlnsl is reeoimnended by Mr. 
Mitford for the eomniereial niii'st'ry irrojiagation of the bamboo, bid, 
he does ii»it advise its employment if the plants are to be shijiped lone 
distanees, and the author has failed to find that it has been sneeessfnlly 
tried. Mr. John Roek, of Niles, Cal., thinks liamboos eonid lie 
propagated ((uiekly in this way. 

Kven with the best of eare In tiniisplaiitinw liy the fii’st deserils'd 
niethiKl the .lapanese bamlnw) Growers count on losino at, least III per 
cent of their yoiine' [ilant.s, and if the. eonditions are not altogether 
l'a\ (irable, as high as oti per cent of failur<‘s may Is’ ex])eeted. 

SUITABLE LOCATION AND SOIL CONDITIONS FOB, BAMBOOS. 

In Japan .some of the, best groves are snrronnde.d by jiaddy tiehls, 
1111(1 the, soil is a rich, still loam, lightened with a mixture of sand. 
Those visited by the writer are on the open jdain and stretch up and 
down a small brook for h miles or inori'. Whatever winds blow over 
this small [ilain must .strike the forests, but it is .safe to .say that such 
winds are, not strong ones. A favorite site for a bamboo grove is the 
hast! of .some range of hills or a broad valle.y where .some mountain 
.stream has brought down and deposited a mass of alluvium. These 
situations have the double advantage of .suitabhi soil and shelter from 
strong winds, d’his latter point is.snid by every grower to be an impor- 
tant one, for the young slumt, lus soon as it is tall enough to come in 
contaet with the liranehes of the older ones, is thiiislied nhont hy the 
w inds and its groiving tip is injured. 'I’liis injury stops its growtii at 
cnee and the resulting culm is im|X!rfeet. Wind-breaks of conifers 
lii-e .someWnies planted to protect a grove which is in an exposed ])osi- 
tion. In America, where the prevailing winds al'e jirohiihly as a nilc 
stiMiigcr than they are in Jajran, special attention will have to be given 
to this matter of wind-lireaks. 

Tile (juality of the soil on which a IriuiIkhi stem is grown iiiHuenee,s 
materially the texture of its jvood. So fully is llii.s realized by the 
•lapanese that there i.s one particular mountain side which ha,s the 
leputation of producing the hardest, flintuist bamboo in the country, 
llie culms grown at Togeppo arc cut up and made into the cylindrical 
ash boxes, or “haifuki,” upon the edge of which the smokers strike 
their metal-trimmed pipes in order to knock out the ashes. After 
,vear.s of u.se the edge of the Togepjio ash Im.x remains smooth, while 
that made from a stem grown in the lowlands is splintered to pieces. 
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Potiisli iuid phosphoric iicid are very iiiijxrrtant elements in the for- 
nuition of a strong, tough wood, and although their use in fertilizers 
does n<it make so much difference in the rapid growth of the culm as 
that of nitrogen they are (juite as iiiiportant. 

A well-drained soil is just as necessary for hanilroos as for many 
trees, for although the.sir plants rcipiire much moisture the 3 ' are not 
swamp plants, like canes or reeds, laind which is occasionallj' over- 
ffowed (tan he planted to advantage with t«iinboos, according to Mr. 
'I’snhoi, if thtsy are set on low mounds or ridges; but stagnant pools of 
water will kill the rhizomes if allowed to stand over them for many 
wns'ks. Kinliankments of canals, the borders of ponds, and river 
banks are siutable situations, especially in dry regions. Large clumps 
are growing along the canals in Kgypt, and Algiers has many varieties 
glowing in her trial gardens which are watered only by irrigation. 
There are in t’alifornia, Oregon, Texas, and throughout the Gulf and 
Southern States thousands of .suitable locations. The, banks of small 
streams, the didtas of rivi'rs, low, irrigaUal islands, like those in the 
8au doaquin and Sacramento rivers, would produce big forc.sts of 
these \ aluable plants, while the banks of irrigation canals, wiierevcr 
such occur in mild climates, could lie made lieanlifid liy them. Any 
soil which has a largo admixture of gravel in it does not prove satis- 
factory, as the gravel prevents the rapid spreading of the underground 
stmus. Such compact soils as the gumlio soils of the Southwest will 
probably grow the (ilants w<dl, but they will presumably not sjiread 
us rapidly on such stiff ground as they would upon a lighter loam. Tf 
it is the object to produce a large number of big culms, the best soil 
is one with a fair admixture of vegetable humus. The rhizomes 
spread rapidly io such humus and produce a line ci’op of new shoots. 
.Vs the roots of the forest species ixmetrate. h feet into the soil, the 
writer is assured that a elay subsoil at this depth is a desirable soil 
condition. lu tiie cultivation of the (.'dibic bamljoas (Pht/JhisUichyx 
iiiifix) a lighter, more sandy .soil seems to he preferi-ed to that deemed 
suitable for the timber kinds, i/niU<ri, and /'. hmmm. Most bam- 
boos will not witlistand much drought without losing their leaves, but 
they are. not .so dependent uiwn a moist atmosphere as most people 
imagine. If they are supplied with plenty of water at the roots their 
leaves will keep green in a fairly dry eliniate. They must not he con- 
sidered, however, as drought-resistant plants, hut as suitable for irri- 
gated land or regions in which there is at least a moderately regular 
rainfall. At Niles, Cal., Mr. lloek has Iramboos 20 feet high which are 
watered only twice a year with about 2 inches of water each time 
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JAPANESE MANAGEMENT OF BAMBOO GROVES. 

One of the be.st posted l)aniI)oo growers in .Iiipiin infoniied the 
writer that twenty yeai's ago he did not know that hi.s gro\ cs, wliich 
were then in a neglected state, had any nioiiey \ aliie, hnt Ihiit to-day 
those parts of hi.s farm on wliieh the gi-oves ari‘ sitnati'd are it.s naist \ aln- 
ahle portions. The attention whieli lie hestow.s upon them now is vi'rv 
inexpen.sive, hnt almost as careful as that given to any otlii'r of his 
crops. The following Forest im'thods are. largidy those which Mr. 
Tsnhoi deserihed as, from his ex|«irience., the hest. Thesi- are ajipli- 
cahle with slight variations pi the, thive princiiiid tiniher hainlioos in 
.lapan, and pertain in a general way to the enitnre of I he ornamental 
species. 

The land cho.sen for a liainhoo grove, shonid lai dng over to a depth 
of U feet the antnmn previous Pi lieing planted, and, if a heavy soil, 
shonid have worked into it a giaid ipiantity of trash from the stalile. 
The plants shonid he set out at an equal distance from each othei- at 
the rate of about HOO to an lU're, or 12 feet apart I'luh way. If the soil 
is a dry one, the hall of earth and roots should he jilanted hidow the 
surface of the soil, hut if a wet one a mound should he made and the 
plants set in the upper portion of it. After planting it is important, 
as already reniai'ked, that the soil lietween the. ]>lants should ho given 
a heavy mulch of stniw, under whirdi is a layer of cow manure. This 
muli'h should he maintiined during the. entire, year. In the beginning 
the roots should he .supplied with an ahundanee of water and in ihe 
autumn should he given plenty of rotted manure. IF some, of the 
plants die, they should he replaced by others .so as (o maintain as l■om- 
plete a stand as possible. It is es.sential as the new shoots spring iqi, 
hat the ground at their liases should he shaded by the foliage. 'I'he 
lemiohseurity ot«v .lapanesii gi'ove is not oidy its gi-catest (diarrn, hut 
me of the ncces.sary factors of its growth. Tin- .sooiu'r the ground 
■an he. shluled by the. plants the better. 

For the first three years at least all the sIukiIs that ap|iear should he 
illowed to mature, hut after the grove is once, well established ordy 
he largest shoots should be jrermitP'd to grow, the othei's being cut 
)ut as soon as they appear alxive the ground. This thinidng process 
hrows the .strength of the, plants into a compai'ati\ ely few large, culms, 
uul gradually increases the height and strength of the forest. 

In regions where the snow.s are .so heavy that they break down the 
plants the practice of bringing the tops of several culms together and 
fastening them with rope is sometimes followed. The wigwam-like 
Basses formed in this way are aide to support without injury the 
height of snow. 

No culm should be cut for timber purposes until it is at least four 

ears old, as before this time the wood is not mature. On the other 
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hand, if left standing too long the wood becomes too brittle and loses 
in value, and the forest liesides is benefited by the cutting out of the 
four-year-oid stems. The crop of new shoots is larger. This thinning 
out process should be so done that as few gaps as possible are made in 
the forest and the Bemiol)scuritj' l>clow the mass of foliage is main 
tained. 

'I'lie crop of new shoots varies in size every alternate yearr A poor 
crop woidd mcaji (> to 7 jw'r cent of new shoots and a good crop 12 to 
li per cent. As there are cominoidy culms in a hectare'' (or 

+,51.'! in an acre) of properly plant'd grove ten to fifteen years old. 
this would mean the production of (i0() to 7(M) culms per hectare for n 
light crop and l,2t)t) to 1,400 for a heavy one. The.sc figures wciv 
V(‘rv kindly furnished the writer by Dr. T. Shig.i, chief of thi\ impc'- 
rial forest maiiaginnent in Tokyo. 

The experience of Mr. Tsuboi has l«‘cn that some kinds of forest 
trees if standing in a grove prevent the growth of the bamboos near 
them. Oaks and chestnuts, ho declares, are esjrccially objectionable 
in this respect, while persimmons do not .seem to atfect in the least 
the production of new bandroo shoots. The etfcct of weeds in a forest 
is undesirable, and although comiraratively few s|re<’ies are able to live 
in such a deep shade these shoulil be dug out as from any oidtivated 
field. .Attention to these, various details makes a great difference in 
the amount and quality of timber prodiieod. grove is not to iic 
looked upon as merely a thicket and left to take cure of itself, but as 
a plant culture which requires attention. I’lates 1 1 and 111 show the 
effects (d' <litfcrent luetluKls of treating parts of the, .same grove. 

One important (dement in the cidture of this jreculiar tindnu- plant 
is the fact that a whole forest may bloom and die in a single season, 
and tliid. it is not possible—as yet— to t(dl lieforehand when this bloom- 
ing will take place. 'I'lie intervals betW(>en the.se pefiods arc, however, 
so long that they arc not taken iido consideration l)y the .lapanesc 
farmer when lie buys a liainboo grove, l/ittle accurate information 
is iditaiindde regarding the length of life of the various Japanese 
species, but /irtion/K has the reputation in Japan of 

blooming oftener than either /’. rjui/i'/ii, P. milk, or niffn, the 
other thi’ee important timlier species. A .small grove near Kawasaki 
which bloomed this season (liK»2) was (eported by the owner to have 
once bloomed about sixty years before. As there always remain in 
the field a number of living rhizomes, after the death of the forest. 
the.se renew' the latter in a few years, .so that the actual loss to the 
owner docs not include the co.st of replanting. This is the, ca.se ;it 
least with the J.apancsc bamlxios. As euhiis which have bloomed are 
poor in quality, the pi’actice is followed of cutting them as soon ic 
possible after they show signs of blooming. 


“About acree. 
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In Japan, where banilioos and rice are often grown in luljoining pints 
of ground, some trouble is experienced from the underground steins 
spreading into the neighboring fields. To prevent this a ditch ‘J feet 
wide and as many feet deep is dug about the grove and kept open by 
several rediggings during the year. This inetliod is said to be a satis- 
factory one. It is a difficult matter, however, after a field has once 
been plafited bi bamboos, to clear it satisfactorily for other crops, for 
then' is a mass of the.sc tough rhizomes that are vi'ry dillicult to dig 
out. 

The harvesting of taimboo ))oli's is not done before, .\ugnst, as 
culms cut earlier than this date, are, likely to be attacked by insects, 
not having had time to sutliciently harden. .\ Kyoto growi-r of black 
liaiiil«)os remarked that the Kola', ex|)ortcrs, by insisting on having 
thi'ir bamboos for export cut earru'r than this dab', had seriously 
injured the foreign demand, as the <|militv of the wood was nmch 
injured by this early harvest. 

.V saw is often used in rutting the slioots, hy making ents on oppo- 
site sides of it near the ha.se. Wlien cut, the poles are ehussitied, tied 
into hundles, and stacked like hop or bean poles to dry. In the 
lumber yards of Japan these .stocked pides of bamboo form a promi- 
iiciit feature. 

PROFITS OF BAMBOO CULTTJBE IN JAPAN. 

Or. Shiga, chief of the hureaii of fore.st management of Japan, 
vheii asked whether bamboo growing was profitable or not, said 
u'omptly that it was the he.st jraying plant enitnre in the eonntrv, 
. ielding a net return of 250 yen jn'r heetore, which is tlie ccpiivnli'iit 
)f about ifoii g(dd per acre. The species referred to by .Mr. Shiga in 
Ills case was the edible one. Twenty per cent of tliis amount repre- 
ients the profits tl'om tlic .sale of edible shoots. Mr. Tsuboi's profits 
)U his graves of /%y/A/.s7m.7(,//.s ryioV/'e/, a strii-tly timber species, as'er- 
iged fed an acre, while those of one of his friends near Kyoto were 
Sid. The profits of a good grove of edible bamboo are evidently 
rreatei- than tho.se, from one grown for tinibci' only, and the author 
vas informed by one of tlio best bamboo growem near Kyoto Unit his 
rrofits per acre were alxmt $!M) on land which, cleared of hamiHio, 
Vonld not bring more, than feO, while, good rice land sold for feOO. 
^ second grower of bamboos near Kyoto, wbo .ships for the export 
Hade from Kobe, informed the writer that tlic culture in his pror ince 
>f I’lijjUoiitKehijx quilioi yield.s a net income of about Ud per acre, 
khile henonis brings in only alxmt Five years ago the black 
bamboo brought in a profit of feOO per acre, but now scarcely nets feO. 
Rice culture in this region, according to Mr. Tsuboi, barely pays more 
pan for the cost of labor and manure, the former reckoned at 85 to 

sen, or 17i to 20 cents gold, a day. All of these figures, however, 
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have, no practical bearing on the profits of bamboo growing in 
America, where a market for the culms can only lie, made after a con- 
stant reasonable s\ipply has l)een assured. 

Tln^ cost of the attention which is ncpeasary in order to grow bam- 
boos is so much less than that re<|iiired for rice growing, suitable laml 
is so much chcapm’, and so much less risk is run from iiad weather, 
tliat the statement that it is the liest laiying <'nlt\ire in .la|ian seems 
cori'crt, and sucli impiiries teinl to conliian it. 

CtILTTIB.E OF THE EDIBLE BAUBOO. 

Only one s|iecii's of l>amlHM> is commoidy grown in Japan for food, 
and this is the, largest one {Phi/llndtif/ii/x niitix), known as ‘‘ Moso." 
It was introduced from China, where its value as a food plant has been 
known for centuries, and its common name indicates its origin." Oti(‘ 
other sort, P. nw/v-n, is al.so .said to have edible, shoots, but those i it 
the remaining kinds are nndersto<«l to be too bitter to be eah'n. 

'I’he metliod of cultivating this specie.s ditfers from that described 
for the. timber sorts. The best soil is a more, friable one. and if not 
naturally with a good admixture of sand it must be. top drinssed everv 
year with 1 inch of light .sjindy loam and a mulching of stiaw or grass 
and wends cut from the meadow. The young plants are, set out nioro 
sparsely than if designed for timber, not more than 120 to the, acre. 
Idquid mamire, is given freidy to the. newly set out plants, and as lonn 
as they are grown for their edihic shtaits kirgc amounts of rich ferti- 
lizer eonhiining mueh solnhle nitrogen must he .supplied them. In 
Japan the cost of the fertilizer is the, principal expense of cultivation. 
In live years, if the transplauhsl mother plants are of good size, the.\ 
should yield .slmots large enough for .ssilo, but ten years are requirnl 
txi bring the plantation into a prolitahio liearing condition. Weedin'; 
is done more earefnlly than ii> timber groves, tlfbugh for the lirst 
tive or six years all the shoots which come h]i are alloweij to stand: 
but later, when the plantation is established, all sniall-sized ones avf 
promptly removed as soon as they appear atmve, ground. In order tn 
ohtnin a supply of fresh euliiis a regular system in cutting .out the old 
ones is followed. A definite numherof selected steins, as soon as tin,' 
are fully grown, are marked with the year of their production, and 
nine years later all of those bearing tile same date are cut out. Eadi 
spring the same unmber (about SO per acre) of new culms arc spared 
from being dug out when small for market, and each autumn a .similm 

<1 Mnso is tile name of one ot the twenty-tour jiaragona of Chinese. piet.v 
Tlio story is the ease o£ a boy whose widowed mother felt ili and longed tor brnti' 
made of young bamboo sIitoIs. The shoots not being procurable in winter, hia dev" 
tion was sucti tiuit he went out in the snow to dig for them. The goiis rewarded I'i' 
devotion by causing the shoots to grow siiddenty to an nnbcartl-oE size. JapaniO’ ■ 
artists are fond of illustrating their works of art with drawings of tlie boy Moso. 
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niimtw'r of fl-year-old stems are cut and sold for timber. These are 
oidv ii small proportion of the total nunilior of hamlwos on an aci'e. 
for this ranjfes from 640 to 6S0. If this .system of thinninj; out is fol- 
lowed a plantation may Ik*, kept in liearing almost indi-linitely. Near 
Kyoto the practice is followed of eutting off the top of every shoot 
left standing, before, it is fully inatnre, to ii height of from 12 to U 
feet. TIfis prevents the wind from moving the culms too mneb anil 
inibiees the formation of a bn.shy mass of luxuriant foliage and a great 
nninln'r of medium-.sized shoots, whieh are, more prolitable than the 
tfew largei'-sized ones that resnll, if the mother plants are not topped. 
'Pile tenderest shoots and tho.se whieh bring the highest, prices are 
he ones ilng np before, their tips have ])ierced the surface of the soil, 
lliese bring, early in the .sejtson.as nmeli as 1 yen ])er “kwan '' (ahoni 
1 rents gold per pound), while the lat'i* pvoduel ninst, sometimes he 
iisposeil of for a tenth of this price. The market .season in Tokyo 
H'gins in December and eloises in .lone. Although hainhoo shoots are 
I'ery mitritious, they are not easily digested, and many Americans do 
not like them for this reason. Old residents in dapan, however, often 
zrow very fond of them and have adapicil them to tlieir Western menu. 

Mi.s.s Fanny Kldredge, of Yokohama, has veiy kindly furnished the 
following recipes for cooking bamboo shoots: 

' 1 . Dainhoo ffprunln vitli rmnn — Thopo sprouts i»r<‘ cut fllmii! a ftmt alifivc 
lie gruiind, by di^^giiigdown to the rhixonKs whirb t)oar them, .\ftfr bi-inir 
iml, the (lutt^idc #itieatlM are removiHl and the j^honts are aouked fur lialf lui Imiir 
n c'dd water. They are then cut in thin sliccn, alumt inclicM lunj; liy I ineli wjiiiire, 
tnd thrown into liniling water containihn a small te{LS|ioonfnl of will, and nie lioileil 
i*oiii iiri hour to an hour and a half, or until tender. The pieeeH are then tlraineil 
.nd a , 'fliite satK'e is poured over them, which is nuule in the following way; 'I'o a 
lalftintof cream or milk add a tea><|Hiiinfiil nf Imtter; season witii stilt and hlai k 
vi'iicr. Allow this to l>oil up anil serve at oner. U di*sin*d, this saiici' imiy he 
tiickeiK’d with flour* 

2 . a/idd/*! Slii'c and eook as in the pix'vious reeijK*, until tender, 

nto a saiR'(?|iau put three tahlespooufiilH of hnthT, s»‘asoued with js'iiper, salt, and a 
ttle chopped parsley. When heate<l, put iii the liamlKvi. Shake and liirii until 
he mixture boils; then lay the l>ainl>oo on a hot platter, pour I lie hiilter nver it, and 
ervt* at once. 

o. liarnhoo nhoi/lx, JapanfSif — Slice and cook the hainhoo until tender, iu4 in 

e^'ipe No. 1 ; then put into a sauce made as follows: Take one ci^ffee cup full of sny 
nice (this is the basis of Worcestomhire sauce and obtained only at Chinese or 
apuiiese grocers or at some of the lantest grweries in our large cities), one-hnirtli 
upful of water, one, heaping tea.s]x>onfiil of sugar; let Wil for half an hour in this 
nice, and serve. 

DIPFERENT SPECIES OP BAMBOOS. 

The hamlx)o family is a large one and .scattered over a great portion 
f the warmer and mountain regions of the globe, and, owing to the 
let that the plants so infrequently bloom and that their elassifleation 
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depends upon the characters of the flower, it is not a very well 
known group of plants. The monograph hy Munro“ is one of 
the most comprehensive attempts to give in one hook description- 
of all of the known species. Of the hundreds of described forms 
only a small proportion are of much economic importance, and of 
these only a few arc hardy. When the interior of China, the slopi , 
of the Himalayas and Andes, and the mountains of the Malav 
Archipelago have been .searclied over for valuable hardy forms, 
the compaiiitivoly short list of .s|mcie.s siiitible for introduction will 
doubtless bo bvtgeVy \ncvca.sed. Anyone, wisbing to know wdv.it a 
large territory there is to .search over for hardy bamboos and bow 
many remain to be introduced and te.sted, will tind those subjects dis. 
cussed in a very interesting chaptor callexl, “Future possibilities," in 
Mr. Mitford’s book, “The llanilioo tiarelen.’’ Nor should iittentinii 
be contined to the hardy forms, when the tropical sj>ec.ies arc so maii,\ 
and various and have been so little studied from an economic stiiml-, 
point. There are forms in Burma which coiild doubtless be introducinl 
with great ad\’antage into the Philippines, and s|M-cies from the semi 
tropical regions of China which arc worthy of cstahli.shing in Hawaii, 
Iti fact, the more familiar one becomes with the bamboo (lucstion tin 
truer does Mr. Mitford’s statement, from the lesthetic standiwint, 
appear, that “ we have only touched the fringe of what we may hop' 
to achieve in the decoration of our wilderness gardens with the ginci' 
of these royal gras.ses.” 

At present, only a limited numlx'r of forms arc. (digiblc for intre- 
diietion into tbc United States, and the majority of the.se. are. found in 
Japan. 

Tlic following popular dcscription.s of tlie more imisirtant ecoiiomii 
sorts are given to assist in delcrmiiiing thosi^ common speeie.s wliicli 
may he introduced irt the near future, or w hich arc hlready growing in 
America. The nomenclature followed is that given by Mr. MitforJ 
in his "Bamboo Garden,’’ except in sucli species as are not includol 
by him, when Sir Ernest Satow’s work, “The Cultivation of Bamisns 
in Japan,’’ is followed. This is not an attempt to clear up the nomeii 
clature of these badly mixed species. 

The diflerent common species of Japanese bamboos which rescml)k 
each other have been so often taken for one another that a convenieiil 
method of telling tlieni apart is a very desirable thing. Such a metlin'i 
Sir Ernest Satow has drawn attention to in his book. It consists in 
comparing the fonns and markings of the sheatlis that surround tin 
young shoots and in the leaf like appendages or pseudophylls wiiivii 
are borne at their tips. He has published colored plates to illustr:il' 

"Monngrapli nfthe Bambnsaceic, iiivludiiigdesi^riptiunsof allthe species. Lond'ii 
1870, 157 pp. 
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hi'so characters. The difficullv in using them, however, is that the 
heaths are only obhiinablc in the season when there are young shoots. 
Hi-. Mitford points out that the form and coloration of the winh'r 
aids in the axils of the branches, from which new hranches develop, 
le inii»rtant means of distinguishing the, .sjx'cies. The ehanu'ters 
ihich deb'rmine whether a bamboo belongs to the liti/iihm, 
ishii-lKjx^ hr Artindinarla genera, which are all it is necessary to con- 
iilcr hci-e, are unfortunately largely lliiral ones and foi’ practical 
lufpnscs nearlv useless, d'he genus Hninhiix^i- ladmigs to a s<*etioti 
bciiil»ix;c c.'Cic') in wbii-b ttvn tVnvevs Wvn sis. stann-ns. >viii\c 
c/.j/.v and iM^tb twdoiig to t.tw 7Vi(//ox«;e section, wbe.ve 

ic flowers have three sbiinens. Ariiiiiiiiiiirin is distinguished from 
'/ii/l/iisfiH'/ii/x by having round steins, while those of the, latter are 
I'ooved or slightly ftattciu'd on one side. 'I'lie sheaths in Ariiiit/iiinrid 
■main attached much longer than in I'luilloxUicliyx, as a rule those of 
le latter genus dropping ott as siKin as the. cidins are mature. 

I’livt.UiSTAciiYS Mrn.s, A. itd. Hiviere. 

(Jai’ankhk n.\mr: “ ” or “ Mmmhrhil'u ." ) 

'riio, largest hardy species in Japan, growing to a height of over .'in 
eetand producing, not uncommonly, culms over l! inches in iliametei'. 
n Knglaml specimens have been grown to a height of I'.t feet and a 
iameter of inches. TVo' riilinx mv <ieiifhj fiinvil xkort/i/ iif/rf A-nc- 
|(f/ till' i/miuul,, while those, of other sorts with which it might he con- 
ised rise straight from the base, {('ompare tigs. ,1 and d, I’l. IV.) 
s sheaths are, of a light-brown color, uidd'ii/, ii'ith. duA' iiiiihn'-hriiii'ii 
iitrhiv mill nntiiil <h>tx andcoveianl with bristle's. The psimdophyll is 
road atthelaise, tapers to a point, An/ lx nut tnii'yln oiitlliw, d’he sheiith 
treads right and left from the ba.se of the p.seudo|)hyll a,nd is fringed 
ii'niighout with hair.s, which are straight when they lie between the 
s'udophyJl and the stem, but curled on the right and left sides where 
ley are free to develop. The intei’iiisles are generally shorter than 
lose of the other large, species and tin' Unf xluintlix iircfi'inijnd at thu 
ixi'i't'inii nf tlm vdthaiiinnhdr nf rallwr cfxirxi; hitlrx. d'he branch 
•ids are purplish brown and strongly marked. The leaves vary from 
to il inches in length and are toovniriable to be, convenient characters 
ir guiek determination. This is th(^ great edible bamboo of Japan 
nl China, the method of cultivation of which has been described. It 
not as hardv in England as I’hyllitxtnchyx qnitlni nm\ P. hi'nimlx. 

PuYLi,o.sTACiivs Quii.ioi, A. & C. Itivicrc. 

(.Iapasese same: Miidiiki '." ) 

The second largc.st hardy .species, growing to a height of 30 to 40 
iet in Jaijan and 18 feet in England, with a diameter of 4 inches and 
inches, re,spectively. The great timber bamboo of the Japanese. 
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Tho culms rise straijfht from the rhizome, and the branches arc pn,. 
portionately long, compared with the height of the stem. 

Its sheaths are marked with purple ur reddieh hlstehee, irhiclt ur, 
111 tie /i nture prmiouneed in ehnraeter than those of the preceding specie, 
umI the jiHiuuInphtill kas u imry outline. The branch buds have grcir 
bases, and only the. tips arc lirown. The new shoots appear aVtiin 
ground in .lapan a month later than those of the following .specie 
(/’. heiioiiis), that is, ill dune. The internodos are proportionatciv 
longer than those of /*. wii7«, but the leaf sheaths are fringed with hni;,' 
hairs, as they' arc in that species. The leaves vary in length from:' 
to H inches, but arc ])roportionately broader, according to Mitfoiil, 
This species is hardy in haigland and has a more vigorously spreadiii; 
rhizome than that of /'. hi/V/.s or tittrcii. 

I'm i.i.osTAciiYs IIknonis, Mitford. 

(.F.M*AsKst: n.ame: “//nc/i/hii.”) 

A. somewhat smaller kind of bamboo than the preceding two species,; 
Considered by Mitford the prettiest one cultivated in England, lleighi 
in .lapan from 20 to 30 feet, with a maximum diameter of a trifle over:; 
inches. In England sjiecimens 14 feet high andone-half inch indiamcti'i 
occur. After /'. mitls and /'. quilloi tho commonest timber foi’in in 
.Taiian, Culms rise straight from the base. Sheaths are a straw coin-, 
with few or no spots of mty lind and with a distinclhj wavy pseitilr 
phyll like, the blade of a Malay hris. New .shoots appear before thus 
of P. ijuilioi—tXvxt is, in .\pril and May. The lejif sheaths arc fringed 
(at least on young plants) with delicate hairs, which are neither so hue 
nor hristhUhe as those in P. niitis and P. ijuilioi. Branch biiil! 
ai'c a pale yellowish-green. The pi|)e, i.s thinner walled than that id 
/'. Ijuilioi. and its use in the arts is restricted because of the infcrioi 
quality of the wood. The rootstock is said to ruh freely in England 
w'here it has proved hardy. 

Madaradake” on “Ummon-chiku.” 

A form closely related to P. henonis. which is distinguished by hiiv 
iug dark blot*-hes on its culms that are presumably caused by some i- 
yet undetermined species of fungus. These spots are regularly pie^ 
cut oil almost all internodos and give to the stems a very decoratiu 
appearance, making them much sought after for fancy furniture. 'I'bt 
extent and beauty of these blotches vary with the amount of shad* 
which the plants are given and the kind of soil upon which they iit 
grown. Tho best location is said to lie a moist river bottom, and tti< 
less direc t sunlight that is jicmiitted to strike the young shoots whi‘< 
in growth the liettcr. A rare sort, except in certain localities in JapW' 
Some of the best groves the writer has seen are in Ilikone, in tk* 
province of Mino, on Lake Biwa. 
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PuYLLOSTACllKS NlCKA, Mllliri). 

(Japanese names; (iimmhke" “ »>r '* A'loWa/tr.”) 

The lilack l)aiuboo is not Jis jfeiu'r.illy jfrowii in ,)apaii as the tlii'cn 
ccit's just mentioned, but it is nevortludcss an important i iilture. 
irinerly umro money was made out of it than has been tlie ease in 
eeut years, beeause, the foveigu demand, it is said, has t'alleu otf. 

It i.s a sinaUer species than the other tiinticr sorts, seldom ^rowino 
fci' 21) feel high and li inches in diameter. 

: The eulin.s when young arc covered with <lark-brown to purple spots, 
hich spread as it grows older until the whole cidm bei'onies darU- 
rown, almost black, except just Ixdow the nodes, where there is an 
ih-gray line. Thi.s dar k color at once distinguishes the species fi’oin 
1 other Japanese .sorts. Hninch buds are brown, mottled with black, 
hi'ii' is a great variation in the intensity of this dark color of the culms, 
id this is said to vary with the kind of .soil upon which the plants am 
"own and the amount of sunlight to which they are exposed. There, 
i', how'cver, at least two varieties of this .species, one with much inoi’c 
k'lisidy brown culms than the other. Mr. Mitford calls the lightiu' 
rt /'. iiiiii'ii-imiictiitd., and laanarks that it is hardiiu’ than /'. iiiijm, 
it not so pretty. Light, hill.side .soil is claimed as ladter adapted to 
D production of inten.se color than rich alluvium, and it is found 
cessary to renew old plantations, in order to prevent the color from 
ding out. 

'I'his is one of the hardiest forms grown in Kngland, attairung in 
jceptional cases 20 feet in height, and it is certainly one, of the mo.st 
corative kltid.s. Nothing could exceed the, delieate beauty of thi’ 
oves of thks .species which are to be seen near Kyoto. Their dark 
ims, ash-gray nodes, and light-green foliage make, thmu uni(|U(‘ 
long decorative plants. (Sec PI. 1.) 

The uses of this species are limited to the manufacture of furniture, 
inerous hou.sehold article.s, and fancy fishing poles, for all of which 
6si! black Jiamboos are [aieuliarly suited. 

PuYLLOSTACIIYS OSTII.IAIMS." 

(Japajiese name: Kiminn-t:Uikny) 

Pile goldon-.stri|}ed bamboo is one of the nio.st deceirative forms of 
1 group. It is not easily confused with other Japanese sorts when 
characters are fully developed, for each culm is of a beautiful 
Iden-yellow color, striped with brilliant green. The leaves also are, 
fiegated with stripes of green and white. The contrast between 
I golden yellow of the stems and the green stripes on the young 

p<o authority is given by Mitfoul for this name, and the author has been iinaljle 
fet to work out its correct name. The nomenclature of the bamboos needs work- 
lover. 
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shoots i,s one of the prettiest effects iinaj'inahlc. The sj^ecies ernw. 
oeea.sioiially over 30 feet liigh in Japan and specimens 5 to 0 feet lii^r], 
are already found in England, where the s[x'( ies ha-s withstood a tun 
IH'rature of Hi degrees of frost or S'" F. It is not a common speiin. 
even in the gardens of Jaiiaii,and Mr. Mitford siiys it is uneominoji ii 
E,ng\and. 'Very young plants sometimes s\iow on\y stiglnt traces ni 
the variegation on the stem-s, hot develop this ehanieter later. 

Mr. Tsiiboi, who has the most c.vceptional taste in baml!oo.s, and ji 
the dwarting of which he is an acknowledged connoisseur (see I’l. \ 11 
tig. 1), suggested planting a ini.rtui'e of this golden banilx)o with fli 
black species, nii/m. As a rule, ini.rtures of bamboos are said I 
l>o objectionable, but .such a mingling of golden and black steins i 
worthy of an cxpi'idinent. 

I’llVI.IOST.M'UYS .tUKEA, it C. Hiviclc. 

(J.M'ANKSK N'AMts: “ //frft'fV/tf/Nf,” " Ilovdi-Chikii,” or “ ) 

.\ smaller species than /'. ov /’. tjidlini, hut attaining in Eii; 
land a height of If feet and a diameter of euhn of over three-fonrtli 
of an inch. In Japan, culms have been observed over H ini lies i 
diameter. It is not a gidden bamlioo, as its name implies, its steii: 
being about the color of w/V/’.v. The distinguishing charaeterisli 
is that the first .d or (i iuternodes near the ground are very shoi' 
bringing the iuternodes, or joints, closi* togetluu’, often only a fe 
inches apart, 'rhese joints arc not, as in /’. /u'/cnieyefu, set at an ang 
to the, direction of the .stem, but are gem'rally paiallel to each otln 
and quite horizontal, llraneh buds arc variable in color, but pale. .\l 
Mitford remarks that this species .should be planted in large, belf 
masses for good land.scape effect, for if single plants are set out tlio 
send up .shoot.s only near the mother culm and produce a switchdib: 
effect. The shoots of this species are. edible, according to the .nqianf'', 
laxiks, and are of even better llavor than tho.se of niitk; but tlib 
variety does not appear to l)e grown for food. 

l’im,i.osTAOiiY8 IUmbusoides, Sieh. & Zuec. 

(Japanese name: “ Yudalv ") 

The arrow bamboo is that of which the. stems are still employed ii; 
the manufacture of the tine Japanese aiTows used generally for arehcr;' 
purposes. The plant is .still a rare one in England, and Mitfori .'■a; | 
that other sorts are sometime.s sold by Japanese nurserymen under te 
name. It i.s not very commonly seen in gardens, so far as obsen fi 
even in Japan, and the arrow makers, it is said, get their main suppi? 
of stems from wild plants. There arc some of these manufacturers ii 
the town of Shizuoka, but the demand for arrows is so small that tin! 
are doing a poor business. This species is distinguished from otlief^ 
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V till' flU't tliiit it does not linvo tin actively creeping i-ootstock. Kiicli 
iiiiit forms a seijarate small clump by itself. 'I'lie branches arc shorter 
lan the intcriKKies and the middle bniiich of the three is longest, 
tlicrcas in other btiinboos the middle bniiich is the shortest some- 
incs wanting. Clumps of this form grow to 1(1 or 12 feet in height 
.V.ipiin, with ‘A diameU'Y of Wttte over tVvvee-fouvtbs of lui \uc\\. 'Vhe 
(ernodes are long, and the sheatbs, although withering the first year, 
I not ftill «fl' until the following year. They are bright green in color, 
ith a purple edging. The. leaves arc. large, sometimes over 12 inches 
ng hy 1 1 inches broiul, and are iKirnc in fours, fives, sevens, or 
ahts. The hardness of the culms, their small cavity, and the sniooth- 
iss of the. nodes, as well as their small size, are characteristics that 
fll adapt them for arrow making. This is believed to he a hardy 
ecii's, and it is i[uite unlike the ordinary IkuiiIkios in a])pearance. 

I’livr.ietsTAi iiYS Mari.iacka, Mitl'ord. 

{ J.\i'A.Nh>iK namkm: ‘'SliilM>‘rhihi" or “Shiu'K-ihilcu.’*) 

'he "wrinkled Uamhoo'’ is easily dl.stingui.shcd from all other kinds 
(he fact that its culms are. longitudinally channeled with shallow 
ot es. It is a low-growing species comjxtred with /', yio'/d//, which 
itherwisc resemhles, not being commonly over 12 to 14 feet high, 
n in dapan. It is a rare kind, and its culms are n.se.d occasionally, 
< said, for decorative woodwork in thc.s|)ecial rooms which in many 
taiiese houses are kept sacred for tlie tea-ilrinking ceremony. A 
iitifid and hardy form. 

.\.KiiNi)iNAiiiA .Iaconica, Sieh. & Zncc. 

(J.\f’ANEf<K na.mk: " Mf'Uikr’' or uoi “ Mtihifk”) 

1 w ell know n hamlKio in Kuro|Xi, w here it is not very highly thought 
iiy some, but is pti-aised as a Vidiiable dei'orative plant liy others. A 
m distinguishahlo hy its persistent sheaths which, in.stead of falling 
like tho.se of the gemi.s PhyUnxIacliyx, remain attached until they 
omc frayed out and .split to pieces. These rugged shcatlis give to 
inps of the plant an untidy appi'arance. The culms arc round and 
hout any groove or tiattcniiig on one side, as is the case with the 
fllostachides. The pseudophylls of the ordinary sheaths are very 
Tow, sometimes not over an eighth of an inch wide, and from 1 to 2 
hes long; but those of the topmost .sheaths develop into true, leaves, 
s leaves themselves are large, 8 to 12 inches by to 2 inches. 
Is is said to be the hardiest species in Japan, growing as far north 
Jhe island of Hokkaido, where the temperature falls below zero 
Irenheit. Its culms are extensively used for fan making, and 
lions of cheap paper-colored fans are made every year from the 
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stiMii-s (if this sp(;ci<!.H. River Iratiks ami the iiiiirgins of ponds anj 
canals are eminently .suited to its growth, and the overflowed himl, 
of the (Colorado River in Arizona might he planted to advantairc 
with this spcei('s. This liamboo is one of the few that has flowei'i'il 
and fruited in Europe. According to Mr. Mitford, specimens in tin 
Bois de Bologiie in Paris, and simultaneously all over France and in 
Algiers, bloomed and produced fruit in 18(i7 or 1868. 

Audndinakia SiMONi, & C. Riviere. 

(Jai’an>5<e namk: 

'I'his spiades is easily distinguished by its broad, persistent stnailli. 
of a plain straw color that fall off only afRir the cnlnis have attaiiii'd 
maturity. (PI. V, tig. 1.) It is the tallest of the hardy arundinati!i' 
which arc grown in England, the enhns attaining a height of 18 fril 
and a diameter of an inch. T'hc shoots ap|iciir from midsummer until 
late in the autumn, and Mr. Mitford remarks that many do not inatuii 
sufticiently to .stand the English wintei-s. The sheaths nearest tln' 
ground arc short, though long enough to overlap the internodos, bill 
those of the upper joints, although 8 to lit imdn's long, do not exerm 
the intenioch's in length. Tln'y are at first of a fine green color, shml 
ing into purple, which .soon fades, however, to a dull yellow. Thes 
prominent sheaths, wliicli are thick, stiff, and beautifully glazed m 
the side next the eulm, will easily distinguish this nrundinaria friin 
any other common .Faiianese form. The species has flowered ant 
friuted in England, and it is <|nite universally grown in Englis 
garden, s. .1 long deseri|)tion of it is given liy Mr. Mitford in ‘‘TIi 
Bamboo (iardon." 


.ViiLiNDiNAUiA illNDsii. Mnnro. 

(Jaiws&ik “A'eiasiec/iiitH.”) 

'I'he Kanzan-cliiku is a very common garden plant about ’J’okyo, lUi' 
clumps of it are to he found in many of the farmyards in eentci 
Japan, where the culms grow to a height of 18 feet and attain a diiiiii 
eler of over li inches. T’his species forms ])retty e.hunps, with a tin 
grass like foliage, and although little farm use is made of it, it i 
worthy of trial as an ornamental. Its hardiness has not been deini* 
strated in England, hut it seems likely to prove sus hardy as forms lit 
P. iidtis. It is distinguished from the preceding anindinarins by il 
long, narrow' leaves, sometimes 9 inches by live-eighths of an ind 
according to Mr. Mitford. The sheath is provided with a reddh 
margin toward the tip. 
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Arcndinaria Hindsii, var. G'raminea. 

(Japanese name: ** Taimin-dtihi.**) 

A .sort similar to the foregoing, but with lonsiderably narrower 
leaves and a longer, narrower sheath, with no evidences of a brown 
margin. 

Bamhcsa Veitchii, Carr. 

(Synonym: JrtiJK/mariti veitchii. Japanese name: Kokuinazam;" sometime.^ only 

“ A'MIWOZfl.W.”) 

The Kuiuazasa, by which is generally meant Bainbim pahnata, and 
this B. veitchii are sometime.s confused. The latter may be distin- 
gui.shed by the fact that its leaf margins wither in late autumn and 
make the plant look as it it were varieghted. B. reUchii is further- 
more. as a rule, only about 3 feet high, whereas B. pahiiata grows to 
6 feet in height. The sheath of B. veitchii is said by Sir Ernest Satow 
to Ite longer and more persistent than that of B. jMiliiuitu. 'I’he leaves 
of B. veitchii are much .smaller than tho.se of its taller relative and 
inarrant the name of “ Kokumazasa,” or lesser bamboo. This .species 
s suitable for lawn planting and is used by the Japanese to plant 
inder their pine trees and to cover with a thick mat of green foliage 
i sloping hillside or embankment, for both of which purpo.ses it is 
idmirably adapted (PI. V). It must be kept from spreading into ciil- 
ivated ground by means of a broad ditch, 2 feet deep and li feet 
vide. The variegated effect produced by the dead margins of the 
eaves after being touched by frost i.s .striking, though not very 
ittractive. 

Bambcsa Palmata, Hort. Ex. Kew Bull. 

(Japanese name: “ ATitmazaM.”) 

A much larger 'species than the preceding and with leaves 12 to 13 
jrche.s long instead of 5 to 6 inches. Altogether one of the most effective 
plants for embankments, as it covens them with a mass of broad leaf 
iurface which is very attractive. Its rhizomes are said to be good 
land-binders. Large patches of this plant on a lawn or hillside are 
itriking objects of interest Caution must l>e exercised to prevent 
he rhizomes from invading cultivated fields. This can be done by 
litebing, as has been described for ^6. veitchii. 

Bambusa Quadkakgulakis, Fenzi. 

(Japanese names: Staho-cJiiku” qt **ShilcakU'dakx.'') 

The square hamboo is unlike any other Japanese species in the poa- 
saion, when fully jrrown, of w^uare culms. These square steins, are 
ten not apparent on yoang’ gmaU shoots,, but the older ones are sure 
27038— No. 43—03 3 
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to show this character. ' The squarene.s.s of these culms is aptly com- 
pared by Mr. .Mitford to the square stetiis of the Labiates. Small 
groves of this bamboo arc to be seen not far from Yokohama, and tin 
writer has seen stems among one of these grove.s that were about '.'i 
feet high, while Mr. Mitford says the plant grows to 30 feet neai 
Osaka. The sheath is very thin and delicate and more open than in 
most bamboos, gaping from the ba.s6 and leaving the greater part uf 
the internode uncovered. The wood of this .species is too weak tn 
’mwV.c ot av\\’ vcrewt vaXwie, wud. \U sensVlivevwss to tvost Vs too otear 
to cuaWc one to ctass it among the \\avdy sorts. \t Vs, bowever, iv 
decorative plant and worthy of I'cpeated trials in the frostless regions 
of America. It is .said that roots will form easilv from the lower 
nodes of the square bamboo if the portion bearing the.se nodes is buried 
in the soil. This woidd facilitate propagation if the statement proves 
correct. 

Rambus, t Vui.uARts, Schrad. 

(J.\r.\NEsE name: T'dgxu-cJiiku.’’) 

A species growing in .Satsumn, the .southern province of Japan, hut 
which is not hardy at Yokohama. It is propagated differently from 
the hardy soits, as new .shoots ai'e Imrne from the base of the oulm in 
well as from the rhizome. Short culm bases, without rhizomes, iiiv 
potted and easily transported from Satsunia to Yokohama, where iitnv 
branches appear from the nodes. This .spc('ie.s is said to be easy to 
propagate Irecauseof this character, but it will probably have a chaiuo 
to succeed ill the United States only in subtropical Florida and Texas, 
where it will require a good soil, rich in humu.s. 


•'Sh.akutan.’’ 

Shakutan" is ttie iiaiue of a very pretty specie.s.which is reported 
to grow ill the northern island of Japan and to he perfectly hardy. 
The writer saw plants under this name in the Yokohama Nursery 
Coiiipuiiy's grounds. They were very distinct from B. palmata, and 
dried specimens were sent to Mr. Makino in Tokyo for determination. 
The species is probably related to B. palmata, but the broad, large 
leaves are mostly .situated near the tip of the slender sheath-covercii 
stem, Avhich rises from the ground with a characteristic curve, and ie 
bare of leaves for several feet from the ground. 

Plate V, dg. 3, shows a clump of what appears to be the .same stw- 
cies. from Tosa, one of the southern islands of Japan, which wn.' 
growing in Mr. Tsuboi’s garden under the name “Hanchiku.” Thf 
culms are almost cornered with the light-colored persistent sheath; 
from the ground to the leaves. The stems are not over one-fourth to 
three-eighth.s of an inch in diameter, and are about 5 feet high. 
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Plate I. A commercial grove of the black bamboo {PhyUosfachjs m(p-a) growing at 
Kaiden, Shinkotari, near Kyoto, the property of Mr. Denkichi Fujibaya^lli, 
Age unknown, but probably more than 30 years old. Photographed by Yend^. 

Plate II. A well-kept forest of Phyllo^achy$ quUioi growing on good soil, showing ati 
open drainage ditch in foreground and the thick mulch of leaves and stmu 
which cover the ground. Age probably over 50 years. Photographed liy 
Yendo. 

Plate III. Bamboo forests. Fig. l.—\ well-kept forest of PhjUo»lachy9 quilloi glow- 
ing on poor soil filled with gravel Weeding has not been as recently done as in 
that part of the forest shown in PI. U. The two photographs from whii,di 
these plates wore prepares! were taken from points not 20 yards apart in the 
forest of Mr. Isuke Tsuhoi, of Kusafuka. Phott^raphed by Yendo. Ftg. 
badly kept forest of timl)er bamboo {Phyllostachys gutlhi) growing on good soil 
adjacent to the well-kept forest shown in PI. II. This shows the effect of not 
weeding, thinning out, or fertilizing. Photographed by Yendo. 

Plate IV. Bamboo groves in Japan. Fig. /.—.A. hillside grove or forest of the edible 
species {PhyUostachys milu) 20 years oKl, showing large size of the culms, 
Fig. 2.—k grove of the same species over 100 years old near Tokyo, The bundle 
of barley straw show n on the right will l)e used for mulching purposes. Fig. 

A 12-day-old shoot of Phyllostaehyit quHioi in a forest of the same species on Mr. 
Tsuboi’s place at Kusafuka. 

Plate V. Bamboo groves in Japan. Ftg. i.— Clump of .ttnmrfhwWa si;ho>ii, showing 
the persistent characteristic sheaths. Fig. Grove of PhgUo$tachy$ guilioion 
Mr. Tsuboi’s place at Kusafuka. Age unknown, but probably more than 50 
years old. Fig. 5. —Plat of a specie* of bamboo called by Mr. Tsuboi “ Han- 
chiku,” from Tosa Island, which has not been determined l)otanically so far a? 
known. An exceedingly pretty, decorative fonn, somewhat like PhyUoslitrhijv 
palmata. 

Plate VI. Bamboo plants. Ftg. A— A young black bam)x>o plant of which the 
rhizome, to be seen on the left, has die<l. The r<»ette of leaves still remain? 
alive, but no young shoots are formed. This specimen was dug in Mr. Tsuboi’s 
garden at Kusafuka. Photographed by Yendo. Fig. Properly dug youn^ 
plant of black bamboo ready to transplant, showing several inches of rhizome 
on both sides of the base of the stem, which is necessary for the production of 
new shoots. This specimen was dug under Mr. Tsuboi's^^direction and repre- 
sents his idea of how a plant should be prepared for transplanting if dug late in 
the season. Photographed by Yendo. Fg. S . — Rhizome or underg’Dimd stem 
of bamlwo {PhyUostochysqmlioi), showing young shoots and roots springing from 
the nodes. Dug in June. If dug iu winter, the buds would all be in a dormant 
condition. Photographed by Yendo. 

Plate VII. Bamboo scenes. Ftg. J,— Dwarf bamboos at Kusafuka. Fig. Em- 
bankment on top of a wall in a city street in Tokyo planted with Bambusaveitchii 
Mg. 5. —Young shoot showing effects of thelmmboo culm-boring larva. Saw'du?t 
on outside of shoot affords evidence of presence of laiwa within. Fg. —Longi- 
tudinal section of young shoot showing the culm-boring larva inside one of the 
s^ments. Photographe<l by Yendo. 

Plate VIII. Bamboos in California. Figt.. lands.— B^v,'9oiPhyUo$tachygquilm{‘^.) 
growing 25 feet tall in the grounds of a nureery company at Niles. Watered 
twice a year with 2 inches of water each time. This species is called Bambmd 
ftriata by Sir. Rock. Fg. Plant of Phylloftackys quifioi (?) w’hich was set out 
two years ago in the groonds of a nursery company at Niles. 
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Fig. 1.--A Well-kept Forest of Timber Bamboo 
Pmyllostachys Qumoi' ON Poor Soil. 



Fig. 2.— a Badly Kept Forest of Timber Bamboo 'Phyl- 

LOSTACHVS QUILIOI) ON GOOD SOIL. 
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USES 8F COMMERCIAL WOODS OF THE UNITED STATES. 


INTRODtrCTION. 

f)nr forests have, been so extensive, so widely separated, and so full 
[ woods of diverse qualities that we have succeeded in compiling only 
|(e most categorical lists of the uses to which the various woods are 
tit. The qualities of our better-known woods are, of course, well 
Bder.stood by those who handle them, and their properties have been 
pted by different writers. Their uses, which differ much under 
Ifferent conditions, are also recorded, but the records are scattered 
V and wide in books. Government reports, unpublished lectures and 
Ipers, and trade journals. The need has therefore arisen to bring 
pether in convenient form the available information on the uses of 
|b different commercial woods, and this the Forest Service has 
Mned to do in a series of bulletins, of which this is the first. The 
lies, it is believed, will be of especial interest to lumbermen and 
1 ^ engaged in the wood-using industries, to foresters, and to 
tructors and students in forest schools. 

The material has been collected from many and widely scattered 
fees, covering the period from the earliest settlement of the coun- 
to the present time, and embracing all parts of continental United 
ites. Recourse jjas been had to books of early exploration and 
vel; industrial histories of regions, localities, and cities; commer- 
^ and trade reports, statistics, and compilations; technical studies 
fades, crafts, manufacturing, and of expositions; and files of jour- 
s and periodicals which deal with wood, or the wood-consuming 
ustries, or with related subjects. Original data collected by the 
'est Service have also been liberally used. 

1 1 the arrangement followed each species is considered separately, 
the attempt has been made correctly to describe the uses made of 
1 wood from the earliest times. Present conditions in the wood- 
luming industries and the multitudes of uses for which the differ- 
woods have been found suitable have been slowly evolved. No 
man and no single generation could work out all the uses of a 
d. The pioneer quickly learned which of the scores of woods 
ft him he could best use to supply his special needs, under his 
pal conditions. One by one, as he needed them, he put them into 

S 
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service, and discovered new ones as liis wants increased. The manu- 
facture of wood grew from that beginning, and on that same principle 
it is growing still, with new uses being added and with other kinds of 
wood being made available as the need arises. 

In order to show the basis upon which the uses oi a wood rtsi, 
the plan is followed of stating first what is known authentically n 
regard to the physical properties of each species. This ^s drawn ii; 
part from practical experience of the trades and in part from tlif 
investigations of the Government, which liave been carried on throutri, 
a number of years, the first having lieen made by Sargent in con- 
nection with the census of 1880. The later investigations have bece 
carried on by the Forest Service during two distinct periods, tlu- 
first extending over several years preceding 1897, the last contimiiii« 
from 1903 to the present time. Sargent’s tests covered nearly all ll,- 
commercial woods of the United States and were made on pieces oi 
the same size and approximately the same moisture contem. 
Although the number of tests for some species was small, it is consid- 
ered best in this connection to use them, e.xcept where the later test; 
have been made under conditions so similar that the results iiiaj 
safely be compared. For weight, specific gravity, ash, and ftiei 
value the ligures of Sargent are as complete and accurate as any 
later ones, and are here used exclusively. 

PHYSICAL PBOPERTIES OF WOOD DEFINED. 

Since it is necessary in discussing the physical properties of wood 
to use technical terms, it is proper first to define them and explain 
as clearly as possible the sense in which they are used. 

WEIGHT. 

"Weight is expressed in terms of a cubic foof of oven-dry wood, 
calculated from small specimens exposed to a temperature of 100° C 
until they cease to lose in weight. "While but one value is given, it i: 
the average of a number of specimens, for the variation in weight in 
the same species is large. This variation could best be shown by 
giving a range of weights, as some writers have done. Figures sho«- 
ing the range for American woods, however, are wanting, nor does J 
range of values give any idea of the correct figure to use in calcula- 
tions. For these reasons it is considered best to give a single figw'* 
representing the average of the accurately weighed specimens m 
Sargent’s investigations. 

SPECIFIC GR.VVITY. 

A wood’s specific gravity is its dry weight compared with tb' 
weight of an equal volume of water at a temperature of 62° F. 
cubic foot of water at that temperature weighs 62.355 pounds. If ‘ 
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cubic foot of wood weighs 30 pounds, its specific gravity is found by 
dividing 30 by G2.355. 

ASH. 

■\flien wood is burned until it ceases to lose weight, that which 
remains is the ash. Its proportion to the dry weight of the wood 
langcs fr»m one-twelfth or more to considerably less than one one- 
hundredth. In Sargent’s work, the figures of which are here used, 
an average of the ash of all the specimens taken from the same tree 
was made, and the average of these averages is given as the final 
result for the species. 

FUEL value. 

The fuel values of different woods are. fairly well proportioned to 
tlifir dry weights, with the exception that resinous woods, weight 
for weight, are higher in fuel value than hardwood.s. Sargent’s 
ligures are the only ones available, and are used in all cases. 

STRENGTH. 

The term modulus of rupture is ii.sed to express the breaking 
strength of wood when tested as a beam. It is the measure of a 
woodls ability to sustain a load. If a beam is supported at the ends 
and a load is applied at the center and increased until the beam 
breaks, the load at the breaking would represent its strength. The 
load stated in pounds per square inch in the cross section of the stick 
would be its modulus of rupture. Modulus of rupture resulting from 
a bending test is usually recognized as the best index of the strength 
of a wood, and on that account is here used. Different woods vary 
greatly in strength, and specimens from different trees of the same 
species, or even from the same tree, show wide difference. On this 
account it is necessary to test many samples, sometimes hundreds, in 
order to get a reliable average of strength. The modulus of rupture 
ranges from 5,000 pounds or less per square inch in the weaker woods 
to 15,000 or more in the stronger. The modulus of rupture of a 
wood, under average conditions, is approximately equivalent to a 
load sufficient, if applied to the center, to break a stick 2| inches 
square, supported on a 12-inch span. For example, if white oak’s 
modulus of rupture is 8,500 pounds, that load would be required to 
break a white-oak stick of the specified size. In a piece of green 
wood the moisture content may be as much as 100 per cent of the 
dry weight, while in air-dry wood the moisture is reduced to 12 or 
15 per cent. As the moisture is reduced below 25 or 30 per cent, 
strength greatly increases. Wood dried to a moisture percentage 
®f 3 or 4 may W three or four times as strong as when green. For 
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this reason it is important to state the moisture content in giving 
figures to show a wood’s strength. The size of the stick or beam 
tested has something to do with determining its breaking strength, 
A small beam is usually stronger in proportion to the area of its 
cross section than a large one. The apparent difference in favor of 
the small stick is doubtless due to the smaller proportionate number 
of defects it contains. 

In the recent tests the specimens which furnished the figures hete 
used were clear of knots, 2 by 2 inches in cross section and 30 inches 
long. In the earlier tests by the Forest Service, the specimens used 
were 4 by 4 inches in cross section and 60 inches long. The speci- 
mens tested by Sargent were 4 centimeters (1.5748 inches) squan 
and 1 meter (39.37 inches) long, and were fully air-dried, as were 
also the specimens in the earlier tests of the Forest Service. This 
accounts for the higher values of the woods under those tests coin- 
pared with the woods tested recently. The latter were often tested 
more or less green, but the moisture content was accurately deter- 
mined. 

STIFFNESS. 

Stiffness is the resistance of a material to deformation under i 
given load. If a piece of wood 2 by 2 inches and 30 inches long i; 
supported at the ends, and a load is applied at the center, the tend- 
ency of the stick to resist bending is its stiffness or elasticity. Sup- 
pose that under the load the stick bends one-eighth inch ; then if the 
load is doubled the deflection will be twice as much, or one-fourth 
inch. If further increases are made in the load, a point is finally 
reached where more than corresponding deflection results. This 
point is known as the elastic limit. The measure of stiffness is the 
modulus of elasticity, which is defined as the measure of the ability 
of a specimen to resist deformation within its elastic limit. 

CHARACTER AND QUAUTLES. 

Under this heading the attempt is made to sum up in as simph 
terms as possible the character of the wood and the qualities which 
form the basis of its utilization. Most of the terms employed ac 
so simple as to require no explanation. Certain of them are used 
in a restrictive sense which should be noted. 

If a wood’s weight is less than 30 pounds per cubic foot it is coO' 
sidered light; if between 30 and 40 pounds, medium light or mediuB 
heavy ; and if over 40 pounds, heavy. 

No definite scale of hardness has as yet been arranged for Aiuu*’ 
can woods. In fact, tests which might form the basis of such a sesh 
are lacking. It is therefore necessary to resort to indefinite 
scriptive terms to convey such information as is known. 
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Grain is here used to designate the structural composition of 
wood, resulting from the form, size, aiTangemcnt, and direction of 
its component elements of fibers and vessels.' According to this 
usage, grain takes account only of the as.-^embling of the ditferent 
elements within the layers of annual growth. It does not refer to 
the width of the annual rings, except as the width or narrowne.ss of 
these may, to a limited degree, affect characteristically the grain. 
The comjfonent elements of wood have distinctive fonn and arrange- 
ment which vary within limits characteristic of different groups or 
species. It is these that give character to the grain. If the fibers 
and vessels which make up a wood are small, the wood is considered 
tine grained; if relatively large it is coarse gi'ained. When the 
vessels and fibers are evenly distributed, the condition is described 
as even grained, while the opposite condition would be uneven 
grained. IVhere the direction of the elements is parallel to the axis 
of the tree, the wood is called straight grained; when they interlock 
and are not constant in one general direction, we express the condition 
as cross grained. Again, if they assume a wavy or curly condition, 
we accordingly designate the wood as wavy or curly grained. In 
many trees the elements run spirally around the axis, in which ca,se 
it is proper to speak of the wood as spiral grained. 

This usage in designating the grain of wood differs somewhat from 
the popular conception, but the word as popularly used lacks constant 
meaning. Sometimes it refers to the above-named properties, some- 
times to rings of annual growth, and again to medullary rays and 
even to hardness. Often it is used without specific meaning and 
refere loosely to all of these things. 

IVhile grain manifestly should not refer to the rings of annual 
growth, it is fundamentally influenced by the bands of spring and 
Slimmer wood wdiich make up the rings, since those bands result from 
tlie different assofiation of the elements. Also, grain may be con- 
sidered as being influenced by the medullary rays, since these., too, 
present a characteristic form and association of elements. It is neces- 
sary, however, to describe these characters specifically, as the terms 
mentioned above do not adequately designate them. 

II bile grain is only properly described by the use of terms such 
as those defined, it is entirely natural that the woodworker should 
base his descriptive terms upon the qualtities which are most impor- 
tant to him. To the handle worker smoothness is an essential quality, 
and he usually finds it in a fine-grained hard wood, such as hickory, 
pear, or maple. It is perfectly natural for him to judge a wood not by 
Its fineness, but by the smootlmess with which he can cut and polish 

tasls of this deflnltlon and for the discussion of grain which foliows, the 
•ka indebted In large degree to Mr. George B. Sudwopth and Mr. C. D. Mell, of 

• e torest Service. 

91293°— Bull. 95—11 2 
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its surface. The pattern maker judges a wood by tiie ease and even, 
ness with which his tools will cut it, both with and across the grab. 
His idea of grain is associated witli the way in which tlie wood cut. 
The furniture maker’s idea of grain goes further than that of th 
handle maker or the pattern maker. He takes into account the wood', 
appearance when it is cut in either tangential or radial section, or 
oblique to the radius. On account of the prominently developed 
medullary rays in woods such as the oaks, quarter sawing is resorteij 
to in order to enhance the appearance of the resulting surface by ej 
posing to view streaks or patches of the bright, smooth rays. Con- 
sequently, the medullary rays frequently become an important factor 
in the furniture maker’s idea of grain. Such surface characters ar, 
perhaps better designated as figure. 

In color, woods range from white, as in the case of holly, to vet; 
black, as in ebony, with practically all infennediate colors and tint;, 
Enough of the coloring matter of some woods — redwood for 
example— may be worked out with water to impart color to the water, 
The color of others can be removed only by chemical action, and ther 
only to a small extent unless the wood is first reduced to pulp. Unles 
otherwise stated, the color refers always to that of a fresh cross set- 
tion of a piece of dry wood. In certain woods, such as black walnut, 
mahogany, and redwood, color is a most valuable quality. In otliff 
the lack of color is prized. This is especially true of woods used for 
pulp. 

By durability is meant the resistance of wood to decay under coB' 
ditions favorable to the growth of decay-producing fungi. In order 
for the fungi to operate, there must be a food supply, air, moisture, 
and heak Under constant extreme conditions of moisture or du’ 
ness decay does not take place. Wooden coffins in the Egyptiaa' 
tombs, which have remained perpetually dry, have lasted for ages: 
so have logs in the swamps which liave reinaiited constantly wet. 
That a wood has not decayed under such conditions is nothing in its 
favor. Decay simply has no opportunity to take place. Under tlie 
dry conditions it was prevented by lack of moisture, and under tk 
wet by lack of oxygen. Between the extreme conditions of con- 
stantly wet and constantly dry, decay may take place. One set oi 
conditions may be veiy much more favorable for decay than another. 
We can not, on that account, accurately compare the durability oi 
two woods in different localities or under different conditions. Ther 
must be side by side and subjected to the same conditions. Certaffl 
of our woods are noted for their durability. Before they can k 
arranged in order, however, they must be tested under the same con- 
ditions, and this has not yet been done. It is impossible, therefoK- 
to refer woods to a definite scale in discussing their durability. 
can only state with considerable indefiniteness whether they ran^ 
among the durable ones or among tliose which do not resist decay. 
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GROWTH. 

The growth of a tree, as the term is here used, means its average 
size at maturity attained within its commercial range under ordi- 
nary conditions. 

THE CEDARS. 

Every region of the United States produces one or more species of 
cedar in sufficient quantity to be of use. Considered as a source of 
lumber and wood supply, the more important are : 

Southern white cedar (Ctiani(ccyiHing ihyoidcs). 

Northern white cedar (Thnja occidentalU). 

lied cedar (Jutiipcrus virginiana). 

Western juniper (Juniperua oceidentalia). 

Incense cedar (Llhocedriia decurrena). 

I'ort Orford cedar {Vhamacyparis lawaoninna). 

Yellow cetiar {Chamgrcgparia nootkalnala). 

Western red cedar (Thuja plicata). 

A few other species contribute to the lumber .supply in different 
regions, but not to a large extent. Broadly defined boundaries may 
be described for each of the cedars, although the commercial ranges 
nrcasionally overlap. The northern white cedar reaches its best 
development in the Lake States; the southern white cedar near the 
-Vtliintic coast between New York and Florida. The red cedar 
ranges over the eastern half of the United States, but the most val- 
uable cut now comes from States south of the Ohio River. Western 
juniper and closely related species are found from the northwest 
Rocky Mountain region to the Pacific coast. Incense cedar is cut in 
California and Port Orford cedar in southwestern Oregon. Yellow 
cedar and western red cedar reach their best development in Oregon 
and Washington, but their commercial range extends to southern 
Alaska. 

Although the eight species here given botanically represent four 
genera, all are more or less commonly known by lumbermen as cedars. 
This is doubtless due to the general similarity of appearance of the 
growing trees, to the numerous common characteristics of their wood, 
and to the similar uses to which they are adapted. In statistical re- 
ports all of these woods are grouped under the name of cedar. In 
published statistics one species can be distinguished from another 
only by the region from which it comes. This is not a safe guide. 
Red cedar and southern white cedar, for example, occupy in part the 
same territory, and the same chance for confusion exists with the 
Western red cedar and the yellow cedar, and others. If one can 
examine the wood, however, there is less danger of confusion, as some 
ppecies are entirely distinct, and all can usually be readily distin- 
Iguished. 
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SouTHEFN White Cf.dah. 

( ChamwcypariH th tjoidcs . ) 

PHYSICAL PROPERTIES. 

WeiffM of dry wood. — 20.7 pounds per cubic foot. (Sargent.) 

Specific gravity. — 0,33. (Sargent.) 

Aih. — 0.33 per cent weight of dry wood. (Sargent.) 

Fuel vdue.—ii per cent that of white oak. (Sargent.) 

Breaking strength (modulus of rupture) . — 6^00 pounds per square 
inch on pieces 4 by 4 by 60 inches, with 12 per cent of moisture. (For- 
est .Service Circular 15.) 

Factor of stiffness (modulus of elasticity). — 910,000 pounds per 
square inch. (Forest Service Circular 15.) 

Character and gudities.— Very light, soft, comparatively weak; 
grain fine, even, and straight; compact; annual rings narrow as a 
result of slow growth ; summerwood thin, dark-colored, conspicuous; 
medullary rays numerous, obscure; color light brown, tinged will 
red, growing darker with exposure, the sapwood lighter; easik 
worked; very durable in contact with the ground. 

f7r'Ow,'f A.— Height 75 to 80 feet; diameter 2 to 4 feet, though latter 
is exceptional. 

suppLr. 

Twelve or more States contribute to the supply of white cedar, but 
the annual cut is not known, because this species is not listed sep. 
arately, but goes to the market with half a dozen other species undoi 
the common name of cedar. The States which furnish most of tlit 
supply are Delaware, Florida, Georgia, Mainland, New Jersey, Nortli 
Carolina, South Carolina, and Virginia. 

The cut of all woods listed as cedar in the United States in IM’ 
was 250,000,000 feet, exclusive of poles and ties; but certainly lesi 
than one-sixth of this was soulhem white cedar. Sixty-three ]« 
cent of all the telegraph and telephone poles purchased that year in 
the United States were cedar, but again the proportion that shouU 
be credited to southern white cedar is not known. 

The value of southern white cedar for many purposes is so vd 
understood that the demand is heavy, and the annual cut greatlj 
exceeds the growth. This is apparent in a general survey of d* 
country and the lumber operations, but exact figures showing reiuaii'' 
ing stands are as hard to obtain as those which show the yearly ci*- 
It is certain, however, that the remaining supply is very small n 
comparison with the original stands in the fore.sts which fringd 
the Atlantic coast from Maine to Florida and westward near tin 
Gulf to Mississippi. 
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In some particulars southern white cedar has been more fortunate 
lliaii most commercial timbere in the eastern part of the United 
States. Less of it has been wantonly destroyed, or cut and burned 
111 rnake room for agricultural crops. This was because it grew on 
land too wet for the plow, and under most conditions too wet for 
liirest fires. There was little cutting of white cedar to make room for 
ilie irarden and cornfield of the settlers. The untillable and fre- 
jiiontly impenetrable swamps where it grew protected it. Kot even 
llie cypress could compete with it for the possession of water-soaked 
morasses.* 

The cutting of this cedar began probably 300 years ago and was in 
full blast in New Jersey two centuries ago. It was drawn upon for 
iU|j|ilies all the way from New England to Florida, but New Jersey 
las always been a center for its lumber, and the quantity drawn from 
he swamps of that State, first and last, has been very large. Nearly 
100 years ago John Lawson listed its uses in the Carolinas as “ Yards, 
xipmast, booms, and bowsprits for boats, and shingles and pails.” 
More than ICO years ago the drain had become so great that fears of 
ahaustion of supply were freely expressed. Gottleib Mittelberger 
lien declared that at the rate of use in his time the end was in sight; 
uul Benjamin Franklin published an essay in which he advocated 
lorcstry methods, especially the planting of red cedar to supply the 
loiintry when the white cedar and other woods should fail’ A year 
«■ two later Peter Kalm, a Swedish naturalist traveling in America, 
ioretold the inadequacy of the white cedar forests to meet demands in 
he near future. Seventy years after that time, however, William 
-obbett, an English traveler, declared, but with evident exaggera- 
ion, that “ all the good houses in the United States ” were covered 
tith white cedar shingles. 

Southern white ’cedar is in the peculiar class with mesquite in that 
I considerable part of the timber comes from beneath the surface of 
he ground. About 100 years ago the mining of white cedar logs 
legan in New Jersey, and is still in progress. Forests that flourished 
eiitiiries ago fell in the swamps where they grew and the trunks sank 
leneath the water and mire. Many of them decayed but little or not 
t all, and when brought to the surface were found fit for shingles or 
umber. Trunks 6 feet in diameter were occasionally found, and the 
•osition of some trunks under many superimposed trees and roots 
udicated that they had lain submerged during many centuries. 

IITiite cedar does not promise great things for the future. It can 
be extewsively and. pro&taVAy iplawted, because As tauge bas 
ew pretty definitely fixed by nature to the deep swamps and miry 
arshes near the coast. Within these bounds, however, it may con- 


’“The Xortli American Sylra”— A. B. Mlchaun and Thomas Xuttall. 
“Poor Richard's Almanack, 1749. 
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tinue for a long time to be of some importance. In some of the 
swamps where it is found little else that is profitable to man will 
grow. Such swamps might be kept perpetually in cedar, though the 
trees grow slowly. Crop after crop of some other trees may be 
planted and harvested elsewhere, while a single stand of white cedar 
attains even respectable pole size. Fifty years may be required to 
produce a fence post. A swamp in New Jersey in which alt the 
timber was killed required half a century to grow posts from seed. 
It may be expected, however, that supplies will be got for years from 
southern and eastern swamps, but the quantity and quality harvested 
in early years need not be looked for again. Bather than be kept for 
cedar production it is far more likely that the next few decades will 
see the eastern swamps drained and turned to the production of 
agricultural crops. 

EARLY USES. 

The first general use to which this cedar was put was for fences, 
houses, and farm buildings. Many of the earliest houses in Nev 
Jersey, and some in eastern Pennsylvania, were constructed almost 
wholly of this wood. In making rails of it, farmers preferred trees 
which would split two, three, or four rails to the cut. The bark was 
removed, and the rails sometimes gave service extending over half a 
century. The cost of such rails in the middle of the eighteenth cen- 
tury was from $8 to $8 a hundred. Log houses and barns, and other 
buildings of the farm, were made of this cedar while it was abundant, 
but such extravagant use had become infrequent in ll50, and logs had 
given way to sawed lumber for building purposes. For a long time 
after that many houses were built wholly or in part of this wood, 
even as far south as North Carolina. It was taken, on account of its 
durability, for floors, doors, frames, joists, rafters, but especially 
for shingles. These were made from 24 to 27 inches long, and while 
prices varied greatly in different localities, quotations from Balti- 
more, where they were known as juniper shingles, about 1800, were 
$1 and $5 per thousand. In 1750 the architects of Philadelphia were 
criticized because the houses in that city had been designed for white 
cedar roofs exclusively, and the walls were too alight to sustain roofs 
of heavier material when a new covering should become necessary 
and white cedar could not be obtained. Philadelphia was not alone 
in its preference for roofs of this light wood. Large shipments oi 
cedar shingles went from New Jersey to New York even before 1750: 
and from that time on all the towns and cities within the range of 
this timber drew shipments of shingles as well. Some foreign mar- 
kets had to be supplied also, for at the time when complaint was heard 
that the white cedar forests were failing daily cargoes of the shingk= 
were going to the West Indies, which also took considerable quantity 
of white cedar pipe staves. 
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Soiitliem white cedar was one of the first, if not the first, of 
Vmerican woods used in the construction of pipe organs. A Ger- 
lum organ builder, Gottleib Mittclbcrgcr, wlio has been previously 
[noted, observed when ho reached Philadelphia that the patter of 
•ain on the white cedar roofs made sounds highly musical to his 
air. "like a roof of copper or bras.s,” and he tried the wood for 
]ippa in his organ work. He declared that tlie tones emitted by the 
«iar pipes were finer than from metal. The wood received high 
jraise at an early date as sounding boards in piano.?, but it does not 
eem to have held its ground in competition with spruce. 

Xc.xt after fences, building material, and shingles, the most impor- 
ant early use of southern white cedar was in cooperage. In some 
rays it was more important than the others, though the quantity of 
rood used must have been much smaller. In the vicinity of Phila- 
lelphia a special class of tradesmen grew up, known as “cedar 
loopers,” because they wrought this wood exclusively and supplied 
in extensive and exclusive trade with their wares. Oil merchants 
rere prejudiced in favor of tanks of white cedar for whale oil, and 
:or other oils also, and bought liberally. But the chief trade was in 
hums, pails, firkins, keelers, piggins, and washtubs. The popularity 
if that class of wares was due, first, to their excellent quality, but 
prgely to their fine appearance. Wear and use made them smooth 
id white, and it was supposed that they were more easily kept clean, 
r.othcr thing which increased their popularity was the common 
lief that the wood possessed medicinal properties and imparted 
em to the contents of the vessel. It was even believed that water 
suing from a white'cedar spigot had its healthfulness increased. 
The hoops for the cedar ware were of the same material and were 
ade from saplings from the smallest size up to 2 inches in diameter 
id 12 feet long. Coopers paid from $5 to $12 a thousand for them, 
he sale for the special line of wares extended in a limited degree to 
reign countries. 

MAKUFACTDRE AND PRODUCTS. 

Xearly all the early uses of white cedar have continued till the 
■esent, but with much change in the proportionate quantities em- 
oyed for the various purposes. Fewer fence rails and smaller 
uounts of rough construction lumber are in use now than formerly, 
It new uses take more. Telephone and telegraph poles are a mod- 
n demand that is heavy. Paving blocks have drawn from this 
urce to a moderate extent. Railroads use rather largely of this 
j”d for posts in fencing their tracks, and they use heavy logs for 
ert work. A demand has to be met for piling for wharfs, trestles, 
fdges, and causeways. Southern white cedar ties go into tracks in 
Fge numbers, though some that are listed as this species are really 
P northern white cedar from the Lake States. It lasts well so far 
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as decay is concerned, but does not wear well because too soft. Its 
place is chiefly in trolley roads, where traffic is light, and there it 
gives good service. Farmers use large numbers of fence posts of this 
wood, and vineyardists employ it for stakes. 

In the building of canoes, skiffs, and small boats, lightness is often 
a chief requisite, and white cedar is an ideal wood. It answers well 
as interior finish for yachts and launches ; and for similar reasons it 
is employed by carpenters as house finish. Its light anci cheerful 
color gives a cool, airy appearance to halls and stairways in summer 
cottages, and by some it is preferred to white pine. It is given 
place in more pretentious architecture for porch posts and piazza 
columns. It is made into wedges by makers of fm-niture and cabi- 
nets, and it gives good service in tennis rackets. 

Cigar-box makers use white cedar, and some of it goes to the toy- 
maker’s shop and to the novelty factory. 

BY-FKODUCTS. 

A not inconsiderable part of the, fighting by which the Revolu- 
tionary War was brought to a successful close was done with gun- 
powder made of white-cedar charcoal. The best results in burninr 
charcoal for tliat use is had with limbs and sticks not exceeding Is 
inches in diameter. 

Lampblack of excellent quality is made of it, and was so made s 
century ago. The article, when manufactured from seasoned wood, 
is lighter in weight and deeper in color than the lampblack made 
from pine. 

This cedar has a strong aromatic odor which remains as long as 
the wood is kept free from moisture, but it largely disappears from 
wet wood. It does not entirely vanish, however, if the testimony of 
the men who dig the logs from the New Jersey swamps may h 
taken. They claim to be able to determine from the odor of a chis 
cut from a submerged log whether the tree seasoned in the air, 
was submerged in its green state, and whether the log will be word 
digging out. 

Living white cedar trees exude a gum from wounds in the wood 
but the quantity is small and its commercial value doubtful. 

Noethern White Cedah. 

(Timid oectrfenfafis.) 

PHYSICAL PROPERTIES. 

Weight of dry wood. — 19.7 pounds per cubic foot. (Sargent.) 

Specific gravity. — 0.32. (Sargent.) 

Ash. — 0.37 per cent of dry weight of wood. (Sargent.) 

Fuel value . — 12 per cent that of white oak. (Sargent.) 
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Hrenkiiiff strength (modulus of rupture). — 7,i2(X) pounds por square 
m il. or 0,0 per cent that of white oak. (Sargent.) 
lun-tnr of stiffness (modulus of elasticity). — 7r)0,000 pomuLs per 
ii|ii!ue iiicli, or 3C per cent that of white oak." (Sargent.) 

< /iiirurter mid gualities . — Very light, soft, comparatively weak, 
ii'ittlo: grain fine, even, and straight; compact, annual rings, narrow; 
;uiiiiuerwood \'ery thin, dark colored; medullary rays iiuiiierous, 
iiilidinct;' color light brown, turning darker with expo.sure, the thin 
apwmid nearly white; easily worked; sapwood not very durable, but 
icanwiiiid of remarkable durability. 

(irowth . — Height 50 to 80 feet, diameter 2 to 4 feet. 

.SOPPLY. 

The chief supply of nortliern white cedar comes from the Taike 
jiatcs, though a little is cut in perhaps a dozen other States. As 
rilli southern white cedar, it is impossible to determine how much 
if the total cedar cut Ls of this species. In some instances, however, 
II' locality will help to determine. The eipiivaleiit of 20,000.00() 
.'ct Ilf cedar lumber, lath, and shingles was cut in the Lake States 
1 IhDT, and the principal part of it was of this species. In itddi- 
on to this there wore cut in the same region 13,000,000 posts fri'iu 
111 It) feet long, and more than 3,000,000 poles 18 feet or more in 
'iigtli. Estimates of the quantity of northern white cedar yet avail- 
ble in the region have not been made, Init it is not believed that 
nylliing like complete exhaustion of the supply is near. In addition 
) posts, poles, lumber, and shingles, this wood supplies many rail- 
ay cros.stics. It is too soft to stand excessive traflic. and ties to give 
mg service beneath heavy trains must be protected by plates. They 
as'ver the needs of street railways well. 

The supply for the future, as far as it can now be foreseen, will 
>1110 from natural reproduction in swamps and in rugged regions, 
ad not from planting. The tree thrives in situations where many 
llicT trees can not maintain themselves. It is at home in the north- 
[11 swamps, while among the mountains it accepts a foothold on 
^■ky slopes, steep banks, and along the summits and against the 
fees of cliffs. 


USES. 

-fhe Indians in the porth country sometimes made frames of this 
dar for their bark canoes. The wood w'as lighter than any other 
at the Indians could put to that use, and that was doubtless a factor 
Its favor. A few pounds saved in the frame of a canoe meant 
Itch to those who expected to carry the vessel across portages and 
01293°— Bull. 95—11 3 
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frequently long distances through forests. The facility with which 
the wood might be split along the rings of annual growth appealed 
to the native canoe makers, whose wood-working tools were few and 
crude. The wood is still used by makers of small boats. 

Northern white cedar logs were sometimes, though perhaps not 
frequently, used in house building. Trees of this species that grow 
in swamps, and those on river banks and precipices, nearly always 
have curved trunks which rise from the ground in the form of arcs 
or ellipses. For that reason they can not be conveniently fitted iti 
house walls. Wliere better could not be had, however, this tree 
was pressed into service; and it is recorded of a mission house 
of this wood at Lake Chicoutome that it was erected in 1728, and ij 
1792 the logs were sound.* 

This wood is not often used by carpenters, partly because it is iioi 
commonly sawed into lumber, and for the further reason that the 
softness of the wood renders it incapable of holding nails in position? 
subject to strain. It is admirably suited, however, for certain kind? 
of cooperage, where lightness is desirable, resistance to decay a factor, 
and great strength not essential. It finds such a use for bucket-, 
tubs, pails, and various kinds of small wares. It is important akc; 
as a tank material, and for that purpose not the least of its g(»! 
qualities is its long resistance to decay. Its use has been reported for 
cigar boxes and in the manufacture of store fixtures. 

The northern white cedar is preeminently a fence material in tlit 
regions where it abounds, and it is employed for fences of various 
kinds, some of stakes and small branches crossed and interwovci, 
others of poles and rails, and still others of posts and boards. Tp- 
ward of 300,000 posts of this wood were reported to have been uf® 
in Iowa in 1908. Used as a fence post, it lasts from 10 to 40 years 
The average life in Iowa is reported to be 12 years. In all situation- 
it ranks among the durable post timbers. An instance is recorclei 
of a log that had lain on the ground 130 years and was still soiwl 
enough for shingles. 

This wood has been extensively used for paving blocks, which it 
many instances were not given preservative treatment to lessen decay 
In 1910 untreated blocks were taken up at Evanston, 111., after 1! 
years of service, and though decay was far advanced, the wood "t 
worth something as fuel, and much of it was so used. In F'-t 
Chicago had 765 miles of untreated block pavement of this wooi 
and continued to put it down until 1903. It was gradually replace- 
by other materials, and on December 31, 1909, there remained in tk 
city only 396.9 miles of the pavement. Eeplacement with otb- 
pavement was then going on at the rate of 60 miles a year. In m*’ 
instances deterioration was due more to the method of laying thani 
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pcav or wear. Pavement of this wood was nearly always made of 
iiiiul blocks about fi inches high, cut from trees from 5 to iO inches 
1 diameter. JIany cities and towns in the Lake States and adjacent 
'gions. both in Canada and the United States, put down large 
iiantities of this pavement from 20 to 25 years ago. 

Mucli bored and banded pipe for water mains was formerly made 
f this wood, and some is still made. 

'Ihe early settlers of eastern Pennsylvania and New Jersey made 
rheumatism ointment by bruising the leaves of the tree and molding 
1(111 with lard. Jlodern pharmacists distill an oil from twigs 
mi wood and make a tincture of the leaves, which they use in the 
laiiiifacture of pulmonary and other medicines, 
liroums are made of the small and pliant branches of the cedar, and 
hen used to sweep floor's they leave a pleasant and characteristic 
Jor. There is considerable demand for such brooms in bungalows 
11(1 Miinmor resorts in the Lake States region, where the wood may 
P easily procured. 

Red Cedar. 

(Junipenm rirginujna.) 

PHYSICAL PROPERTIES. 

Dry weight of wood. — .H0.7 pounds per cubic foot. (Sargent.) 
Dperife gravity. — 0.49. (Sargent.) 

-IsVi.— 0.13 per cent of dry weight of wood. (Sargent.) 

I'wl uuZue.— 66 per cent that of while oak. (Sargent.) 

Dieaking strength (modulus of rupture).— 10,400 ponnds per 
iiare inch, or 80 per cent that of white oak. (Sargent.) 
hmior of stiffness (modulus of elasticity). — 940,000 pounds per 
uare incti, or 45 per cent that of white oak. (Sargent.) 

( hameter and qualities. — Medium light, soft, not strong, brittle; 
•ain fine, even, and straight, except as interfered with by knots; 
auial rings narrow to medium wide, compact; summerwood narrow 
id indistinct; medullary rays numerous, very obscure; color dull 
sometimes bright red, the thin sapwood nearly white, heart and 
p sometimes intermingled ; easily worked as a result of softness and 
lennoss of texture; heartwood considered as durable as any other 
perican wood. 

pi’ouih. — In some parts of its range the red cedar attains a height 
mO to 90 feet and an extreme diameter of 4 feet, but in most regions 
kere it is found it doe.s not often exceed half of that size. 

SUPPLY. 

The commercial range of red cedar is difficult to define. Its botani- 
range is very wide, and wherever it grows it is put to some use. 
present the diief supply in the market cwnes from the region 
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between the Ohio River and the Gulf of Mexico. It is found fiou) 
Maine to Jlinnesota and southwest to Texas, and south and east o! 
those lines. 

Sonthei'n red juniper {Juniperm harbadensis) so closely resemblfi 
red cedar that the two were long considered identical. It grows in 
South Carolina, Georgia, Florida, and the Gulf region westwarj. 
Its uses are and have ahvays been similar to those of red cedar. 

Red cedar was never abundant in the same degree as white pint 
yellow pine, or white oak. Numerous other woods probably once tn;. 
passed it in quantity; yet a great deal of it was found when earl: 
settlements began on the, Atlantic coast and pushed inland to tin 
Mississippi Valley. IIoiv many feet of it there were at first ku; 
not bo estimated. The best of it was gone before it occurred to an; 
one to make estimates and express figures in feet. One hundred ac; 
sixty years ago Peter Kahn and Beirjamin Franklin, basing their pK 
dictions on independent investigations, announced that red c«li! 
could not long continue to meet demands upon it. Rut these preiii: 
tions took account only of the cedar of New Jersey, Pemisylvanii 
and Xew York, The extensive forests of the South Atlantic State 
and particularly those west of the Allegheny Mountains in Kentuti 
and Tennessee, where the finest red cedar grew, were little known ; 
that lime. Yew Jersey was then supplying, and for many years lis 
supplied, tlie bulk of the red cedar used at home and abroad. Tl: 
total quantity before cutting began could certainly have been mc;- 
urell tally by hundreds of millions of feet, but a closer approximatii:. 
can not npw be made. Anytliing like a careful estimate for a lure 
region of standing tiinlxT was not made until recently, when figiiiv 
were compiled for Kentucky. The total stand of cedar there, pw? 
ticall;,- all of it red cedar, was placed at 29,534,000 feet. 

The best was culled and cut years ago. As supplies ran short ' . 
districts convenient to market, lumbermen pushed farther back - 
search for more. As late as 1900 from 2,000,000 to 3,000,000 ff • 
of good cedar was rafted down the Cumberland River from 
vicinity of Lebanon, Tenn. It is not believed that another such kl 
will ever be. or can ever be. collected in any locality. EveiT edb 
region has been explored, and choice trees are few. Tracts cut o'-j 
once or twice before are fre(|ueutly logged again, and w'ood is tab i 
v.Iiich was rejected previously. The search for cedar is even nii't 
industriously prosecuted than is the search for black walnut. Ctf " 
paratively large quantities are still collected, but the grade is low® 
because choice logs in large numbers no longer exist. It is not fij 
usual to haul logs 20 miles on wagons over rough mountain 
to deliver them at a railroad station or on the bank of a navigak 
stream. Such long and expensive hauls are made chiefly to procs® 
pencil wood. 
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The red cedar, considered as a species, is remarkably tenacious of 
te. It is hard to exterminate. It has been called a "vagabond 
because of its habit of living in almost any and all sorts of 
lares— in old fields, along fence rows, in stone heajis, among swamps, 
1 ])oor soil and fertile, in upland and valley. Red cedar is one. of 
tie most common trees found on old abandoned fields from Xew 
iiigland to the. Southern States. Its roots draw sustenance from soil 
inriies deep, spread over solid rook. The fact that few other trees 
nil do this gives red cedar a sort of inouo|)oly of such situations, 
die best rvood is not produced under circumstances so unfavorable, 
fit all cedar that attains size for poles and posts is good for some- 
liiig: and all kinds of places contribute to the total siiiiply. The 
Etter the soil the better the quality of wood. 

The red cerlar's habit of early seed bearing also aids in keeinng 
p the siqiply ; for a.s soon as a tree attains an age of 10 or 12 years 
boars berries. The,se ripen the second year, and birds, or chance, 
' running water distribute them. The seeds of many soft woods 
e winged, and travel on the wind; but red cedar is boss fortii- 
itc. let, its seeds find loilgment in all sorts of favorable and 
ifiivorable places, and when they once take root, the soil and cir- 
iiiistanees must be e.xceedingly unfavorable if a post, jiolc, or 
w log does not finally result. The tide's woi-st ciieniy is i’u’D. 
he thill hark is easily burned tbrongb, bringing death; or the 
Kits, which nearly always lie near the surface of llie ground, ;ire, 
orched, with fatal result. Few young cedars survive a bi'islc for- 
t fire. 

|In 1740 Benjamin Franklin published in “Poor Richard’s Alma- 
ck” an essay on the. uses, planting, and manageiuent of red cedar 
eastern Penns 3 dvania and in Xew Jersey. At that time little was 
iown of the cedar resources of the South and Southwest. It does 
t appear that Franklin’s advice to plant red cedar was extensively 
cd upon. In part he said : 

h’ a diligent observation in our provinces, and several adjacent, I apprebend 
t timber will soon be ver.v much destroyed, ocensioiieil in part liy ll)e iie- 
ilty that our farmers bare to clear tlie greatest iiart of tlieir land for tillage 
pasture, and partly for fuel and fencing. Tbe greatest quantity of our 
ber for fencing is oak, wbich is long in growing to maturity, and at best 
f short duration ; therefore, I believe it would be to our advantage to en- 
for to raise some other kind of timber that will grow faster or come soouer 
laturity and continue longer before it decays. 

bo red cedar (a species of juniiier) I take to lie the most profitable tree for 
•nig and several other uses that we can raise in our country, considering 
easily it may be raised from seed, its readiness to grow on most kinds of 
its quick growth, the profits it will afford while it is arriving at maturity, 
the long duration of the wood when grorvn to a proper size for the materials 
rant for our several occasions in husbandry and building. I know of no 
< tree that will grow so well on such different soils as this will, lor upon 
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onr sandy beaches, which are nothing but beds of sand, they grow as thick as 
possible, from whence many thousand posts for fencing are brought into Peiia. 
sylvania and York governments; and I have seen, in a great miry swamp hiki;: 
a branch of Susquebannab, great trees growing, near 18 inches diameter. ;i, 
feet high, and very straight. And the inhabitauts near the mountains, up Hud. 
son Kiver, make great use of them for making large hovels or barracks to [n;; 
their coni in before It is thrashed. They will grow well In high gravelly n; 
flay soil, in rich or [loor, or even upon a rock, if there be but half a foot of lamlnt 
earth upon it. It is much to be valued for its quick growth from seed, the lln:- 
siip, and its much clnnible heart, whi<*h it acquiroth sooner than any tree tlia 
we can raise on common land. Indeed, the mulberry and locust are of qniit 
growth in very rich land, but not upon poor. A cedar tree, from the berry, wi: 
ill 8 years be fit for hoops, in 10 for bean poles, in 12 for hop poles, in 16 or 1 ; 
for ladders, and in 20 will be big enough to make three jHists, besides a jt'.; 
stake at top; with this care, that they are not removed, bruised, or brokt*: 
which very much retards their growth, makes them dcformetl, and spoils iLk:- 
straight, pyramidal growth, which form this tree naturally inclines to grov : 
more than most trees, and in which we must enjoy the greatest profit frui 
it. And we may in this assist nature by art in carefully trimming them cv^-n 
three or four years, cutting the branches close and smooth off to the bole, <■ 
that these wounds may soon be closed, which will make the tree smooth on iL' 
surface and the grain straight, which will be of great service If we make bonrL: 
or rails of them, which will be much the Indter for being clear of knots. Bin ;: 
we let this tree grow without trimming, as It naturally shoots out branches ": 
all sides in all the degrees of its growth, the lower ones die. but do not rot 
near tlie boles, as in other trees, so that the sap can’t close over them, but gro"; 
round, which makes the grain crooked, and instead of being straight and evci 
It apiX'ars as if drove full of s[)ikes, as we may observe by the posts (espochu:: 
thc.second cut) that are brought from the seacoast, where they grow naturflly 
though not so large or tall as these beyond our northern mountains. It is lu-* 
generallj' used for posts, which, as I am informed, will last 50 years or loiige: 
so that one set of these posts about a plantation would last a mature age, wliii 
would be a great advantage to farmers, and at the first cost, with white ceds: 
or chestnut rails, would be no dearer than a quick-set hedge and ditch, 
must be often repaired. This wood would lie of eitraordinary service in biiw 
Ing, for sills, and for door and window cases, and boards for floors — I suiipj^ 
one of the best woods, as not being subject to swell with moisture or sliri"' 
with dryness, whether or not it would be very good to make large cisteraj* 
the inalters lo steep barley in and for the brewers for coolers. I have 
sloops a building at Albany of this wood; indeed, the bottom, as I remeiul‘f' 
was made of oak, for as the river there is shallow, and the vessels often strii' 
upon sand or gravel, which oak, as being a stronger wood, is better able to be ' 
such a shock than cedar, which is more tender, yet notwithstanding the 
mudians build fine, durable vessels thereof; and I have seen cedar trees growls 
in Pennsylvania large enough to make wider planks than any I have seenii!' 
Burmuda-built vessel. I believe it would make curious lasting boats, 
would sw'iin light, row well, and want but little repairs for many year^’ 
don’t doubt but that my countrymen will think, if not say, What signifies tellt 
us of such great advantages which wc can’t obtain? We don’t know how to -? 
either hoop or bean poles of cedar, much less trees for house or ship buildi-- 
But I am of opinion that with care, ingenuity, and industry we may make ^ 
very raising of them to a proper magnitude (exclusive of the value of ^ 
when cut down) to be easy, oraamentai, and profitable. 
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EARLY C8ES. 

A smaller quantity of red cedar has been used for fuel than of any 
other .abundant tree in an extensive region. One of the earliest obser- 
vations by New England writers was the fact that Indians never 
liiirned this wood in their camp fires. It burns slowly and with 
little blaze. It answered very well, however, for charcoal, and was 
])iil to some use for that purpose. 

Tlie usual form and manner of growth of red cedar lessen its use 
for lumber. It is occasionally sawed into boards, and always has 
liceii, but a red cedar saw log is apt to Ite an unprofitable stick 
from the millman’s viewpoint. Many trunks are disfigured with 
oii^dliidinal ridges and deep clefts between them. Thick slabs 
iiiist be cut off before such logs can be squared, and the waste is 
ai'ge. This peculiarity has always had much to do with lessening 
lie use of red cedar as saw timber, altlioiigh instances are not want- 
iig where very large and perfect timbers have been cut. The ridges 
ire supposed to result from large limbs, living or dead. The limbs 
jersift long after they become dead and dry, and after the period 
vhen most trees would shed them. The result is very knotty lumber. 
Red cedar justly has the reputation of being among the knottiest 
roods that go to the lumber yard. When used in round sticks for 
Dosls, poles, piles, and stakes, the knots are not a serious defect. 
Benjamin Franklin suggested in 1749, and Michaux seconded the 
iiiggesiion 60 years later, that owners of red cedar prune the young 
ind growing trees two-thirds of the way up the bole to les.s£n* the 
mots when the trees reached saw-log size. 

Red cedar was early an important fence material in all regions 
vliere it was plentiful. In the South it was often split into rails, 
ind thousands of acres were inclosed with it. North of Maryland 
nention of red-cedar fence rails is seldom found in early writings, 
lilt posts of that wood were very common. In some instances posts 
if red cedar were mortised for the insertion of white cedar rails, or 
loards, or rails of chestnut or oak. It was the enormous number 
if posts employed by Pennsylvania and New Jersey farmers which 
lalled from Peter Kalm, in 1750, the prediction that red-cedar 
loro,sts would cease to exist in 50 years. In Virginia, and probably 
ll-ewhere in the South, a kind of hedge fence was made of cedar, 
thich was planted in rows, with the side branches kept clean cut. 
he remaining limbs were interwoven, and strengthened with stakes 
ihen necessary, and a strong living fence was made. Fences of 
;dar pickets were likewise common, and the wood’s resistance to 
ceay gave such fences a long period of usefulness. 

In all parts of the red cedar’s range it was early put to use in build- 
ig houses, bams, comcribs, mills, and other kinds of rural structures. 
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This use was more common in the South than in the Xorth, and iva; 
greatest in Tennessee, by some regarded as the region where rtii 
cedar readies its liighest development. It has been said that half i,f 
the pioneer cabins in Tennessee were of this wood ; but the high esti- 
mate probably applies only to particular localities. It is certaiii, 
however, that it was a popular and much-used building wood in tlia; 
region. Thousands of houses were covered with shingles' made of it, 
and an extreme period of usefulness, covering 80 years, has lieci; 
claimed for some of the roofs. It was cut for flooring for resideiio,, 
barns, granaries, and mills. Heavy cedar puncheons forming ])oivii 
floors have been found clear and sound after the generation of biiilil- 
ers had passed away. Rude cabins in remote localities had joists ai;ii 
rafters of solid cedar th;d would have done credit to Soloimm- 
Temple. 

Early millwrights knew the lasting qualities of red cedar, and iistv 
it in rural mills, where in many c,asc.s it survived the builders. Tli! 
hewed and sawed plaidcs and beams made frames, penstocks, fort- 
bays, trunks, Inilkheads, and dams. 

A century ago in Philadelphia red cedar barriers on the sidewnlt' 
were 8 inches in diameter and 10 or 11 feet long, and cost 80 cent 
each. Other fairlv good limbers could have been had at that tiiiit 
for onc-fourth or one-fifth of that price, but the excellent servile 
which red cedar gave caused its employment regardle.ss of cost. 

Rod-cedar staves were among the earliest American exports to tliv 
West .Indies. X larger demand upon the wood was made for hunt 
use, for few houses within the regions where the tree was abundai: 
were without their cedar wares, consisting of pails, buckets, till'- 
tanks, and all kinds of small wares made of staves. Well buckei- 
were frequently of red cedar when almost any other wood was nviSr 
able. They usually wore out before decay rendered them unsei via- 
able. A red cedar bucket with brass hoops that was made it 
Tennessee in ITCT was exhibited at the St. Louis World’s Fur 
The wood was still sound and the hoops bright. Sometimes ifc 
red heartwood and tlie white sapwood were used alternately s 
cooperage, and this pattern is still in use. 

Collins of red cedar were common in the South, and were oeca 
sionally seen in other parts of the country. It was not unusual f ' 
the boxes in which cotRns were placed to be of the same material. 

Red-cedar furniture was among the earliest products of the easifi- 
part of the United States. It was seen in Virginia as early as 1C>'" 
and in 1714 John Lawson wrote of such furniture in North and Sofia 
Carolina, and also of the wood’s use in house and ship building in 'I' 
South. He said it was reputed to be comparatively immune fr® 
attacks of marine borers. The Indians of the Carolinas frequent? 
roofed their huts with its bark, and the Ohio Indians made puipl' 
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live from its roots. Among (he articles for wliich it was specially 
riLommendcd were clothes chests aiul wardrobes. Its chief virtue, 
like that ascribed by the early Virginians to sassafras wood, was 
ileehired to be its odor, which kept away moths and bugs. Before 
-eillenients had advanced 50 niilas inland from the coast, rcd-ccdar 
chests were a well-known commodity, and a very old list of cedar 
fiiniitiire refers to “nests or chests, sweet and line bedsteads, tables, 
disks, lutes, virginals, and many things else."' The use of sncIi 
chests has contimicd during nearly 300 years, and the ilelicate odor of 
he wood, which made them popular with the early colonists, is tlieir 
iiicf recoinmeudation now. It has always been held that this odor 
1 ill keep moths and other insects at a distance, and thus protect furs 
ml clothing stored in the chests. The modern chest and wardrobe 
1 imifacturer is obliged to make use of cedar woo<l containing many 
:nots, and with much white sapwood along with the red heart; but 
his is nut lield to lessen in any way the value of llie commodities 
iroduced, and many persons consider the chest made of the variegated 
■ uoil to be more artistic ilian if of one solid color. 

BOAT BEILDIXfi. 

Cumparativoly large quantities of red cedar were employed by ship 
arperiters and boat builders nearly 200 years ago. Kveti earlier Ilian 
liat a small amount was hewed into canoes by while men, and the 
iiiliaiis sometimes made dugouts of it. The drain upon the forests 
egan when sliipliuiklers discovered that red cedar and oak, pasticu- 
iily liie oak, formed a combination valuable in naval construction, 
lie collar was generally considered too weak for the frames and keels 
f large vessels, although entire ships were sometimes made of a very 
iiiiilar cedar in the Bermuda Islands. The builders of vessels along 
ill' Atlantic coast made the keels and lower [larts of live oak or white 
ak and tlio superstructure of cedar. This made an appropriate dis- 
ribmion of weight, the heaviest in the bottom, whore it served as 
illast as well as to give strength, and the lightest in the ])arts above 
atia-. Exact statistics of the iimoimt taken for shipbuilding are not 
railalile, but it was comparatively large and called for the very 
rest trees available. The largest demand is assumed to have been 
"r soagoing vessels, yet much was required for river craft on the 
bidsoii. Delaware, and farther south. 

M hale fishermen made a comparatively large demand for the very 
est grade of red cedar for whaleboats. In the days when a largo 
art of the whale fishing of the world was centered in New England 
nd when large fleets sailed yearly from New Bedford and other 
arbors for every whaling ground in the world the whaleboat was 
u absolute necessity. That was before the days of the harpoon gun, 

TEeo. HarVot VlaVVust’ft Vouages, vol. 3. 
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when the hunter learned to kill the game with machinery and at 
long range. It was then a 6ght to the finish in immediate contact. 
In the whaler’s phrase, it was “ wood to black ” — that is, the wooden 
boat was thrust against the whale’s black body— and the harpoons 
and spades were plied by skilled and fearless men. Having made 
fast to the monster, the next feat was to cut the tendons of the flukes 
with a broad-pointed harpoon, called a spade, to weaken the whale 
and prevent his crushing the boat or making a dash to sea against 
the wind and dragging the boat with him to destruction. In the 
fierce contact of such a fight everything depended upon the boat's 
standing the shock of blows. Red cedar is not the strongest wood- 
it is really one of the weakest and most brittle — but that was what 
fitted it for that special use. The frame of the boat was made of 
oak, but the sides and bottom were of cedar, which would breat 
under a sharp blow sooner than split. A stroke from the whale's 
fluke would knock a hole in the side, but the wmod did not splinliT, 
The same blow would split and splinter from end to end a boat of 
most other woods, and it would fill at once and sink. Not so with tht 
cedar boat. The hole could be plugged instantly with a mat or 
blanket kept for that purpose, or in an emergency a man’s coat would 
plug it and keep the men afloat and in the fight. 

MANUFACTURE AND PRODUCTS. 

No time can be stated, even approximately, when the primitive 
uses of cedar ceased and manufacturing began. In some lines the 
wood is now used in about the same way that it was used 200 years 
ago. As previously said, it has never been extensively sawed for 
lumber, and in that respect it differs from most of the abundant 
species of this country. Fence posts of red cedar were a commercial 
commodity in Pennsylvania and New Jersey 160 years ago and in 
the Carolinas 200 years ago, and at the same time sold at a price luii 
much below their market value at present, $250 a thousand, reckoning 
money at its pre.sent value. From that time till the present red 
cedar posts have been manufactured by hand and sold to farmers. 

Sawmills were cutting and exporting red cedar boards from he' 
Jersey in 1750. Present furniture manufacturers are simply con 
tinuing a business almost as old as the settlement of the Atlantif 
coast by white men. There has been some improvement in metlioi- 
of manufacture, and scarcity has taught economy in using the high- 
grade wood; but in durability and appearance modern cedar futi'' 
ture has little advantage over that a century or two centuries old. 
The wood is put to many purposes, as bookshelves, cabinets, brackets- 
table tops, but rarely as bedsteads now. Its enduring properties 
make it popular for out-of-doors furniture and fixtures, such as nistit 
seats, bridges, benches, trellises, railings, and summer houses. 
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Planing mills make interior finish of it, but not in large quantities, 
ceausc of the scarcity of suitable lumber. It is seen in porch and 
itei'ior columns, panels, molding, railing, frames, balusters, and 
air work. It is listed as coffin and casket material, but the quantity. 
Ills used can not be large. It was so used in the South 200 years 
I'll, Its early use as cooperage continues in considerable volume, 
'he list of such articles includes tanks, buckets, keelers, firkins, pig- 
iiis, tubs, and many kinds of small receptacles for the kitchen and 
antrv. An important center of that industry was for a long time in 
'eiincssee. 

It is of historical interest that red cedar was one of the earliest 
Odds mentioned for cooper’s work in the Ohio Valley. In 1702 tubs 
PIP made of it on the Muskingum Eiver in Ohio by C. F. Post and 
dim Ileckwelder, who had established a mis.sionary station among 
IP Indians in that region. 

W'l'y little of this wood is now employed in shipbuilding, but in 
psseis of smaller size it is common. It is used as trim for yachts 
11(1 in canoes. Novelty makers find it suited to their needs as recep- 
icles for salt, bo-xes for buttons, collars, gloves, and toilet and 
iiiiily articles. Red cedar faucets are a staple article in trade, as 
ir (he past centiuy and a half. Occasionally water pipes arc made 
f the wood. The maker of cigar bo.\es draws a considerable part of 
is supplies from it. It is generally cut in thin veneer and is laid 
1 a backing of tupelo or some other light, substantial wood. For 
lis purpose red cedar is a strong competitor with the CulXn or 
|iaiiish cedar. Telegraph and telephone poles constitute a com- 
Ji'iitively recent use for this wood, and a considerable one. Several 
x'cies, commercially known as cedar, are grouped as one in available 
atistics, and the number drawn from red cedar can not be deter- 
iiied. But they are cut in all parts of this tree’s range, and the 
with in particular is heavily drawn upon. The poles decay slowly 
id are good for long service. In a few localities complaint is 
lard that 'woodpeckers single out red cedar telephone poles for 
tack, and excavate nests in them, sometimes so weakening them that 
ic.v snap off in storms. It is thought that the softness of the wood, 
id possibly its odor, invite the birds. Attempts to drive them away 
! plugging their nests with stones have usually made matters worse, 
•r the birds industriously apply their bills to the excavation of a 
iw nest beside the stone packing in the old, and the pole is further 
eakened. 

LEAD PENCM. 

®ed cedar is the best lead-pencil wood. Pencil manufacturers 
■ccured it in the United States 100 years ago, though at that time 
* wood was so abundant and the demand for pencils so small that 
cut for that purpose was almost negligible. The makers of pen- 
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cils in Germany took measures long ago to provide this wood witliom 
the expense, trouble, and uncertainty of importing it, and plaiitt,| 
red cedar. The.plantings have thrived, but they fall short of fur 
nishing European manufacturers what they need of the wood, an,] 
the United States is still called upon to furnish the principal supplr. 

Though red cedar was one. of the earliest trees to claim the attentiijn 
of foresters in this country, it has not been much planted for coin, 
mcrcial purposes, and the natural growth is depended upon to him 
the demands. Pencil manHfacturer.s can afford to pay higher price, 
for good cedar than most other inanufacturei-s, and in consequeiite 
the choice wood goes to them. They often buy it by weight, and tlie 
price ranges from 30 to 40 cents a cubic foot, or about 1 cent a poiiinl 
The annual demand in tliis country reaches 110,000 tons, which niiikic 
320,000,000 pencils. The cost of the cedar per pencil is about three, 
fourths of a cent. This is because as much as throe-fourths of tlie 
pencil wood purchased never actually enters a pencil, but goes to the 
waste heap, or is worked into some by-product, as carpet paper « 
packing shavings. It is estimated that 70 per cent of the bulk aiei 
90 per cent of the weight of pencil cedar purchased goes to the wnsie 
pile. It is thus apparent that the pencil maker is one of the moa 
e.xactiiig maimfactiirers who work in wood. The wood must be soil 
and this causes rejection of cedar growing outside of a certain limilt; 
region in the South. The grain must be straight ami free from knots 
.and this excludes all but clear trunks, though cedar boles are lift 
usuaKy clear many feet of their length. Eed rot must be rejectol 
and this often causes loss of a large part of a log. Black specks, (lis 
to old dormant buds, lessen the value of the wood, but do not pn- 
vent it from going into clicap pencils. The, sapwood and some of ll« 
heai'twood which is not quite up to the standard for pionc.ils frt 
quently goes to the penholder maker; but the demand is small, an 
much of that class of wood is destroyed because unsalable. In 
past the sapwood was frequently got rid of by allowing it to rot. I 
hasten the process, the logs were buried under water until the siii' 
wood softened, when it was more easily removed. The process ii'J 
proves the heartwood by softening it and making it brittle, qualiti' 
appreciated by piencil makers. At present both sapwood and Iibi'' 
lYood arc used in pencil making. 

The search for pencil wood has been widespread and thoroiik 
Formerly new supplies could always be found by going a lin^ 
farther back, but the time has now come when virgin stands needii 
be expected. Cedar cruisers have explored all important distrif' 
and first-class timber has nearly all been cut. Old cuttings have 
gone over ; logs and trees passed by in early years are now tab 
Even old stumps are cut, and some first-class wood is thus obtai®' 
The barns and cabins built of cedar logs and planks many years s. 
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ire not escaping the searchers, and tlic pencil makers buy tliis wood 
,11 large quantities. Fence rails and pickets go the same way. In 
loiiie cases the pencil men secure old cedar rail fences by constructing 
11 their places modern woven-wire structures. 

A wide and vigorousscarch for substitutes for red cedar pencil wood 
ms been going on for yeare. Use of a number of woods has been 
iiiide, but a substitute in all ways satisfactory has not been announced. 

BY-PROOliCTS. 

The by-products belonging to red cedar are of minor importance, 
nit are of some value. Shavings are employed to drive moths from 
ilotlic's iiresscs, and a paper made from the waste in lead-pencil fac- 
jorii’s is placed under carpets in the belief that it protects against 
“iseet attacks. It at least serves the same purpose as any other jtaper 
1 that position. In some parts of the country the pioneers made tea 
I red cedar chips, which passed as a substitute for the Chinese com- 
lodity, Jlanufacturers of perfumery use a product distilled from 
le leaves and wood of the tree. An ointment made by boiling the 
'e-li leaves, and also from powdered dry leaves, is reputed a remedy 
ir blistered feet. Red cedar sawdust is sometimes employed by 
eiit packers in smoking meat, lllack walnut and mahogany saw- 
iist are used for the same purpose. 

Wf.sti;r.\ Ji NirF.u. 

(./loi IjieiKS ncri'lrii lulis. ) 

PIiySICAI, PROPERTIES. 

of dry wood. — 35.9 pounds per cubic foot. (Sargent.) 
Hpevtp: grarity. — 0.57. (Sargeid.) 

0.12 per cent of dry weight of wood. (Sai’gent.) 

F iiel value . — 92 per cent that of white oak. 

BreaMng strength (modulus of rupture).— 0, GOO pounds per square 
■h. or 50 per cent that of white oak. (Sargent.) 

Factor of stiffness (modulus of elasticity). — 1,000,000 pounds per 
Jare inch, or 50 per cent that of white oak. (Sargent.) 
t haracter and qualities. — One of the heaviest of the cedars, soft, 
ain line and even, compact, brittle, splits easily; annual rings 
aally narrow, summemood (hiji, not conspicuous; medullary rays 
merous, very obscure; color, brown tinged with red, the sapvvood 
arly white; slight aromatic odor; works easily; durable. 

Growth . — Height 25 to 45 feet, diameter 2 to 4 feet. 

SUPPLY AND USES. 

Range, Idaho, eastern Oregon, Ihrough Cascades and Sierras to 
pthern California. The supply of western juniper is not large, nor 
p its uses many, but certain •habits of growth and properties of the 
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wood give it an importance in many parts of its range. It is a good 
fuel, and being a high-mountain tree, provides it in many place, 
where other fuel is exceedingly scarce. The tree grows in poor, 
rocky, wind-swept soil, though it responds to more favorable sur- 
roundings by more rapid development and better form of trunk ana 
crown. It is seldom or never cut for lumber, in the ordinary mean- 
ing of the term, because the trunks are too short for saw logs. Cleat 
boles more than 6 or 8 feet long are unusual. The wood lasts a lonj 
time, and makes durable fences. It gives good service as railwai 
ties, and roads building through regions where it abounds cut all 
within reach. It is of such slow growth that few owners of laiii 
think much of second-crop prospects. A trunk diameter of 20 inclie 
would probably not be reached in a century, and it is supposed tliai 
the largest specimens arc from 500 to 800 years old.' The tree's rt- 
deeming feature is that it grows where scarcely any other tree oaa 
maintain an existence. 

The fine grain, handsome color, even texture, and other churac- 
tcristics of western juniper indicate that it would make good lead- 
pencil stock. Though the trunks are too short for saw logs, tlifi 
might be advantageously manufactured into bolts for pencils. 

Other Sfecies of Juniper. 

A number of other junipers are found in the region lietween tb 
Plains States and the Pacific coast. None of them rate very high ii 
coniu'^ercial importance, yet they are of considerable value in certaii 
localities. 

The Rocky Mountain juniper {Juniperus icopulontm,) is one ol 
the most important of the group. It is found over much of tli 
Rocky Mountain and Piateau region and ranges eastward into be 
braska and South Dakota. Its uses are nearly identical with tlios 
of the western juniper. 

One-seed juniper (Jnnipemit monosperma) is more restricted, ab 
ranges through parts of Colorado, New Mexico, Utah, and Tess-' 
and within its range is extensively used for ranch timber and to' 
So far as known it is not sawed, and is used only locally, but 
for posts and fuel has been hauled by settlers from the foothills t 
the valleys and plains. This wood and pinon were often the onl! 
ones available. 

California juniper (Juniperus calif omica) is a small tree, 20 to* 
feet high, in southern California. The wood resembles that of ws't 
ern juniper, and has similar uses. It is likewise a poor-land ti^* 
and thrives on low desert slopes and plains, where it supplies nian’ 
of the needs of stockmen, miners, and campers. In some localitif' ' 
is the chief dependence for fuel and fences. 

* .Toha Muir, in " The Mountains of California,*' ^ys the tree attains an eitreme 
2,000 years. 
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Utah juniper {Juniperus utahensis) ranges over the desert regions 

Utah, Colorado, Nevada, California, and Arizona. It is too small 
for lumber, its height seldom exceeding 30 feet, but for fuel and 
fencing and about ranches and stock corrals it is indispensable in 
-dine regions and of considerable use in many others. Trees 10 
inches in diameter are sometimes 250 years old, showing it to be of 
.'xceedingly slow growth. 

Alligator juniper (Juniperus pachyphlwa) is the prevailing and 
hugest juniper of the mountains of western Texas, and extends its 
range into Arizona. It has many names, among them jriniper, oak- 
barked cedar, mountain cedar, thick-barked juniper, and checker- 
harked juniper. It attains a height of 25 to 45 feet, and a trunk 
iliaiueter sometimes of nearly 4 feet. Its stem is usually too short 
for lumber, but a good-sized tree will often turn out many fence 
posts, It is a desert tree and is found in regions where other timber 
is scarce. Because of this fact it is of importance for fuel and rough 
rancli timbers. 

Incense Ceuar. 

( Libvcedrm deem i cm . ) 

PHYSICAL PROPERTIES. 

eight of dry wood. — 25 pounds per cubic foot. (Sargent.) 

Specific graeiiy. — 0.40. (Sargent.) 

-Is/i.— 0.08 per cent of dry weight of wood. (Sargent.) ,i?tiis is 
a very low per cent of ash and is equaled by few American woods. 
Douglas fir, however, has the same rating. 

Fuel value . — 54 per cent of white oak. (Sargent.) ' 

Breaking strength (modulus of rupture). — 9,500 pounds per square 
inch or 72 per cent that of white oak. (Sargent.) 

Factor of stiffness (modulus of elasticity). — 1,180,000 pounds per 
square inch or 56 per cent that of white oak. (Sargent.) 

Character and qualities. — ^Very light, soft, not strong, brittle, grain 
fine, straight and even, annular rings narrow; compact, summerwood 
thin, dark colored, conspicuous; medullary rays numerous, obscure; 
the sapwood nearly while; easily worked on account of its softness 
and oven texture; very durable in contact with the soil. 

Growth. — Height 75 to 125 feet, diameter 3 to 6 feet. 

SUPPLY. 

Practically all the incense cedar that finds its way into local or 
general markets is cut in the State of California. The tree’s range 
extends into Oregon and overlaps a little on Nevada, but not much 
timber is cut in those States. In some parts of California it is 
“Wndant, or once was, and in other parts there is none. Much of the 
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best comes from the western slopes of the Sierra Nevada Mountain;, 
and very good timber is found at elevations of r),000 or 6,000 feet 
The total available quantity is not known further than that it fall, 
much short of sugar pine, western yellow pine, redwood, and pet. 
haps other California species It does not gi-ow rapidly. A tree 
2 feet ill diameter may be 200 years old, and a century is not aii 
unusual period for the growth of each successive foot in diameter. 
The shape of the trunk does not make it ideal for saw logs, becait-t 
the base is generally much larger than the bole 10 feet above. 

USES. 

A large part of the incense cedar cut in California has been mail,, 
into fence posts. The wood is durable and compares favorably witt 
redwood. The post makers usually split the timber after removiii; 
tlie thick sapwood, wliich is not acceptable as post material. In 
small trees and those of medium size the wa.ste caused by rejectiiir 
the sapwood is very large, sometimes approximating half the tiw. 
Post makers often prefer fire-killed limber or standing trees Ihiii 
have died from any cause and have subsequently passed through fin. 
The sapwood of such timber is usually consumed by the fiaiues, leav- 
ing the licartwood little injured if it was jireviously sound. Tlit 
fact that a dead cedar passes through a fire without being wholly 
consumed is strong evidence, in the eyes of an experienced po^t 
make>l^lliat (he charred trunk is sound. If it were not sound, ii 
would have burned and fallen. 

Approximately one-balf of the incense-cedar timber, as it stands ir. 
the woods, is defective. A fungus {Dmialia nomz) attacks it witli 
persistent energy and excavates pits throughout the entire length ot 
the trunk. These galleries resemble the work of ants, and not infi'f- 
quently ants take possession of them, and it is not improbable thai 
they occasionally enlarge the galleries made by the fungus. Till? 
disease is called “ pin rot,” and though it weakens and disfigures tbf 
wood it seldom advances so far as totally to destroy. its usefuliies 
When a tree is cut down the fungus ceases its work. 

Though posts for the farmers’ fences jirobably constitute as heavy 
a drain upon the wmod as all other demands combined, it has sevH.'l 
other Important places in local industries. Lath for plastering, arii 
also lath on which to nail shingles, are made of it. Much has been 
sawed into shingles, which last well. It is a serviceable and fairh' 
handsome furniture wood, and some of it goes for that purpose. L 
terior finish is in the same class with furniture, and the wood supph'’ 
a number of demands in that line. It is listed as a cigar-box material, 
and in color and texture of wood it very well fulfills conditions i® 
that trade. Incense cedar has recently been tried as a pencil wood- 
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nii(i apparently has given good results, as large orders for the wood 
have been placed by the company which made the experiments. In 
(his use it replaces red cedar. It has been put to extensive use in 
building irrigation, mining, and other flumes. The bark is employed 
bn mountain roads as a covering to prevent excessive wear, to lesson 
the dust nuisance in the dry season, and to hinder washing in time 
bf liard rains. The wheels of vehicles grind it to shreds, which pack 

E to an elastic cushion that i-esists wear for a coti-siderable time. 
Incense-cedar boards, 1C feet long or less, are occasionally shipped 
■0111 the I’acific coast to New York, Boston, London, Paris, and 
crlin. 

Port Orford Cedar. 

(Chama’ctiiiaii.i Iniexoniana.) 

PHVSICAL I'UonEKTIE.S. 

]Vei(/M of dry wood. — 28.8 pounds ])e.r cubic foot. (8iargent.) 
iSjiecific (jravity. — 0.46. (Sargent.) 

0.1 per cent of dry weight of wood. (Sargent.) 

Fuel value. — C2 per cent that of white oak. (Sargent.) 

Hieuldnrj atrength (modulus of rupture). — 12, 400 pounds per square 
ch or O') per cent that of white oak. (Sargent.) 

Faefor of nFiffnem (modulus of elasticity). — 1,7.10,000 poiuids per 
iiare liicli or 8-1 per cent that of white oak. (Sargent.) 

Charnder and juafitfes.— Light, moderately strong, grain fin’^and 
’em eumpact; mmual rings usually narrow, sumnierwood not con- 
licuoiis; medullary rays numerous, very obscure; abounding in odor- 
eroiis resin, satiny, susceptible of a beautiful polish; rolor light 
dlow or almost white, occasionally reddish, the thin sapwood hardly 
islingiiiBhable; very easily worked and durable. 

CVeiftA.— Heigh. t ISO to' 175 feet, diameter 3 to 7 feet. Formerly 
ees much larger were common. 

SUPPIA . 

This tree is found in southwestern Oregon and northwestern Cali- 
rnia, scattered over a region of more than 10,000 square miles; but 
e bulk of coinmercial timber is grouped in aii area of 300 or 400 
mre miles, chiefly in Oregon. 

Compared with many other American timbers, the supply of Port 
■ford cedar was never large, because its range is local. Within that 
Dge, however, a heavy growth once stood, though it has been greatly 
pleted. Estimates of that stand, based on w’hat remains in certain 
falities, place it at more than 4,000,000,000 feet. Exceptional acres 
jv-e yielded 100,000 feet, and over much of the region where it was 
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at its best, exceeded 20,000 feet per acre. The timber is not yet ej- 
hausted, but it is much scarcer than formerly. The whole history of 
this timber, from its first announced discovery by white men to th- 
present time, is embraced in the memory of living men. It was di,- 
covered in 1855 in the region about Coos Bay, Oreg. A few year- 
later a great forest fire swept the region, and the Port Orford ceilm 
suffered severely, much of the finest timber being killed. The nakei 
trunks in many instances stood 40 years, and were sound at the enj 
of that time. Those that fell likewise remained sound a long term 
of years. 

BOAT BUmniNG. 

One, of the earliest uses to which the people of the Pacific coa-i 
put this fine timber was boat building. An important, though imi 
large, industry existed at Coos Bay. Ships large enough to sucoim- 
fully engage in the coast trade were built there, chiefly of Pon 
Orford cedar. That they met every reasonable requirement is evi- 
dent from the fact that after serving 40 years some of them were de 
dared to be still staunch and strong and good for many years morn 
The large trunks turned out a high per cent of clear planks, fm 
from knot.s and other defects, and admirably suited to ship com 
struction. The resin or oil in the wood has been credited with pre- 
servative properties which hinder decay. This timber has remaiiiei 
a favorite material for boat building, and small lots of it find their 
wayAo many factories in all parts of the country and are made 
of in the construction of yachts and other small vessels. 


MANUFACTURE AND PRODUCT.S. 

Dead trees are sawed and split into bolts and are bought by maid 
factories. Small sections of solid wood in defective trunks are cut on 
for matches. Mills in the range of this cedar saw lumber for gcneri 
construction purposes, and a specialty is made of grades suitable fci 
interior finish. The wood dresses well and presents a handseii’ 
appearance. It is sufficiently hard to make it suitable for floors, ami 
that is one of its chief uses. Some of it goes into furniture in lor- 
factories, serving for drawers, shelves, and compartments, nh'l' 
cabinetmakers work panels from clear stock. Porch columns, ne« 
posts, balustrades, spindles, and railing are made of it. 

The odor of Port Orford cedar is offensive to most insects that infc 
clothes chests and wardrobes, and it is claimed that furs and woolff;' 
are never attacked while stored in boxes or drawers of this woo* 
Its use in the construction of such commodities is found in the E*’ 
as well as in the West. It is made into clothes chests, shirtw**-’ 
boxes, chests, wardrobes, hat cabinets, nests of boxes, and simile’ 
articles. The interiors are left in the natural state of the wooil'’ 
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order that the odor may freely distill, but the exterior of the articles 
is finished to match many woods, such as mahogany, golden oak, 
English oak, weathered Flemish, fumed, forest green, and others. 

The manufacturers of broom handles have found this an excellent 
wood for their line, and not only are local markets supplied, but 
ri>giilar shipments of broom handles are reported for China, Japan, 
South America, and elsewhere. 

Yellow Cedar. 

( Ckamwo^pari.'i noot kate7isis . ) 

PHYSICAL PROPERTIES. 

Weight of dry wood. — ^29.8 pounds per cubic foot. (Sargent.) 

Spenf .0 gravity. — 0.48. (Sargent.) 

,lsA. — 0.34 per cent of dry weight of wood. (Sargent.) 

Fwl value . — 64 per cent that of white oak. (Sargent.) 

Breaking strength (modulus of nipture). — 11,000 pounds per 
square inch, or 84 per cent that of white oak. (Sargent.) 

Factor of stiffrvess (modulus of elasticity). — 1,460,000 pounds per 
square inch, or 70 per cent that of white oak. (Sargent.) 

Character and qualities . — Rather light, hard, fairly strong, brittle, 
grain fine, even, and straight, compact, annual rings narrow and 
indistinct; summerwood thin, not conspicuous; medullary rays thin, 
numerous, hardly distinguishable; easily worked, satiny, susceptible 
of a beautiful polish, pos-sessing an agreeable, resinous odot; color 
bright, light clear yellow, and thin sapwood scarcely distinguishable; 
durable in contact with the soil. 

Growth . — Height 90 to 120 feet, diameter 3 to G feet. 


SUPPLY AND USES. 


Yellow cedar has a geographic range of nearly 1,000 miles along 
the Pacific coast and the adjacent islands from Oregon to south- 
eastern Alaska. The strip constituting its range is nowhere broad 
and m most places is very narrow. Estimates of the available sup- 
ply are too general to be of much value, but it is well understood 
that the amoifnt is very large. It is said to be the most valuable 
Wood in Alaska, and as a cabinet wood its beauty has been declared 
by some to be equal to that of any other tree of North America. Its 


rare color and the fine polish which it takes constitute two of its 
chief values; but it has others, one of which is its power to resist 
decay in the most unfavorable situations. Logs lying upon the 
damp ground have been known to remain sound for half a century. 

Statistics do not exist to show the quantity of yellow cedar put on 
the market yearly. Statistically the wood is not distinguished from 
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western red cedar, and even the latter is not always distinguished 
from other so-called cedai-s. Yellow cedar deserves to stand on its 
own merits, and doubtless will when its fine qualities become better 
known. It has been ernjdoyed in ship and boat building for many 
years with most satisfactory results. In this use it competes with 
Port Orford cedar. 

The Indians of southern Alaska and British Columbia prefer this 
wood for canoe paddles, 30 to 40 of which are necessary for their 
largest canoes. 

Yellow cedar has recently come into favor for interior finish, 
cabinets, shelving, molding, and floors. Pattern makers draw sup- 
plies from it, and it competes with white pine. It is excellent for 
pyrograpliy, the. even grain making it one of Ihe best for that pur 
pose and a close competitor with basswood. Novelty makers, who 
use many woods from many regions, find (his one of the best for a 
number of purposes, and it is ladng tried at present for shuttles. It 
is made into fiirnitiire and raidts among the choice soft woods for 
that purpose. Its use for furniture will prohahly liecome extensive 
on acoonnt of its hardiness, evenness of texture and color, and its dis- 
tinctive pleasing appearance. It is taking the place of Spanish and 
red cedar for cigar boxes, though the use is not yet extensive. In the 
search for a substitute to take the place of red cedar in lead-pencil 
making yellow cedar has been favorably mentioned, but it is npt con- 
sidered equal to red cedar, Ixdng harder and heavier. 

The'ivood has been exported in considerable quantities to China, 
where it has been used as a substitute for satiiiwood. 

Western Red Cedar. 

(Tlitijit pticata.) 

PIIVSIC AI, PUOPERTUa. 

Weight of dry ipood.— 23.7 pounds per cubic foot. (Sargent.) 

Specific grarity. — 0.38. (Sargent.) 

Ash. — 0.17 per cent dry weight of wood. (Sargent.) 

Fuel value.— 51 per cent that of white oak. (Sargept.) 

Breaking strength (modulus of rupture).— 10,500 pounds per square 
inch, or 81 per cent that of white oak. (Sargent.) 

Factor of stiffness (modulus of elasticity). — 1,400,000 pounds per 
square inch, or 70 per cent that of white oak. (Sargent.) 

Character and qualities. — Light, soft, not strong, brittle; grain 
coarse, even, and straight, compact; annual rings rather wide and 
even; summerwood about half the width of the ring, dark colored- 
hard, distinct, medullary rays numerous, obscure; color dull brown- 
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tinged with red, the thin sapwood nearly white; easily worked; 
durable in positions exposed to decay. 

Growth . — Height 100 to 150 feet, exceptional trees 200; diameter 
:i to 8, extreme 16 feet. 

SOl'PLY. 

The western red cedar grows in sufficient abundance over an area 
of 500,000 square miles to make it attractive to liiinbcrnicn. This 
region embraces portions of northern California, Oregon, Washing- 
ton, Idaho, British Columbia, and .\laska. The principal cut has 
been reported from Washington, and that State may be considered 
as (he center of supply. The best timber comes from regions of 
abundant rainfall and mild humid climate. Near the .species’ south- 
ern limit in California it clings to the fog belts. Its extensive, range 
and the fact that it does not usually occur in pure stands of large 
e.xtent make estimates of the total available supply difficult. It is 
ecrtiiin that cutting in late years has been more rapid than growth, 
but it is not known how long, at the present rate of cutting, the timber 
will last. It is not believed, however, that the end will arrive in the 
near future, although the drain upon the forests is very heavy, and 
has been for yeans. 

Nature made ample provision for the spread of the species. The 
light seeds are fairly abundant, and having two wings, they are 
great travelers and search out favorable situations for germination 
and growth. Forest fires are the tree’s worst enemy. The.bark is 
thin, and a brisk blaze, though of only short duration, is usually 
Mifficient to kill mature timber, while small growth seldom esca))es. 
-Vfter the fire has passed, if it has burned the humus in the soil suffi- 
ciently to lessen its capacity to retain moisture, the seeds of this tree 
do not readily germinate. For that reason the tree .seldom follows 
lii'cs, as lodgepole pine docs in the West and paper birch in the East. 
Under normal conditions western red cedar is not exacting in its 
requirements. It grows in den.se shade, and lumbermen cut much 
excellent limber in deep forests; but shade is not essential, and good 
lumber comes from tracts where other growth is thin and light is 
abundant. 

It is not so essential in the case of western red cedar as with some 
other timbers that the trees be cut when they reach . merchantable 
size. They will stand a long time after that before deteriorating. 
Trunks in good condition at the age of 600 or 800 years have been 
reported, but the majority of fully matured trees are not so old. 
Claims of ages 1,500 )'cars or more have been made, but have not been 
Uilly substantiated. It is well known, however, that trunks that 
fell in damp woods centuries ago have lain beneath moss and soil 
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until the present day in a sound condition. Timber of this kind 
figures to a limited extent in the lumber supply. Logs dug from 
swamps, or exposed to view when the moss and humus have been 
burned off, are sometimes manufactured into shingles or lumber. 
Ca,ses are vouched for in which the ages of trees growing upon 
buried logs show that the prostrate trunks fell five or six centuries 
ago, and even more, and though they have kin so great a period 
they are found fit for merchantable lumber. 

EARLY USES. 

The Indians made miich use of western red cedar before white 
men became acipiainted with the region in which it grew. From 
it they obtained food, clothing, shelter, means of transportation, and 
apparatus for fishing and the chase. From the tree trunks the 
savages made canoes of all sizes, from the small trough that carried 
two men to the enormous dngouts that transported .50 or more upon 
long expeditions in war and peace. Before the Indians obtained 
metal tools from white tradere they hollowed their canoes with fire 
and with their jirimitivc stone and bone implements. Some of their 
dugouts are of enormous size, hewed from single trunks, and with 
lines so perfect that civilized men can scarcely suggest improvement.' 
The making of a canoe of moderate size, by the crude means at the 
Indians’ command in the early days, required several months of hard 
labor j-ith flint adzes that chipped away pieces of wood not much 
larger fhan grains of sawdust. 

When Lewis and Clark crossed the Roclcy Mountains and reached 
the tributary waters of the Columbia River in the summer of 1805, 
they saw for the first time the canoes of the Indians made of this 
wood. Some months later when the explorers found it necessary 
to abandon their pack animals and trust to the rivers to carry them 
to the Pacific, tliey made their canoes of cedar, and the small fleet 
successfully descended the Columbia and carried the explorers to 
the ocean. So common was the use of this wood for dugouts that 
with many pereons its only name was canoe cedar. 

The Indians nearly always made their totem poles of this wood, 
because it is soft and they could work it easily with their rude tools. 

^ It is claimod that canoes made by the Alaska and British Columbia Indians were early 
taken by fur traders to Boston and New \’ork, where they became the patterns by whici 
the celebrated clipper ships were built. One of the canoes, now in the National MuseiiB* 
In Washington, is 59 feet long, 8 feet beam, 7 feet 3 Inches de^ at bow, 5 feet 3 Inchfs 
at stern, and 3 feet 7 inches in the middle. It was made on Vancouver Island with 
Indian tools, and is capable of carrying 100 persons with their camp outfits. The canoe Is 
19 feet longer than the Sparrow Hawk, which brought settlers from England to America 
in 1626. It is said that even larger canoes have been hewed from single trunks of west- 
ern red cedar. A flare is given the large canoes after the hewing is done, and the width 
of the beam is increased 8 to 12 inches. The canoe is filled with water which Is brought 
to a boil by dropping in hot stones. When the wood is softened by the heat, the flare i* 
given by inserting braces. 
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It was valued likewise because it resisted decay a long time, and 
when the grotesquely carved pole had once been set up in the village 
or at the cemetery, it could be reasonably expected to stand at least 
during the lives of those who made it and set it up. Some of these 
gigantic trunks hewed in forms of men and beasts, often with con- 
^iderable skill, are the largest pieces of single wood carving in the 
world, greatly exceeding in size the largest columns and doors of 
European cathedrals. 

The Indians of the region where western red cedar abounded gen- 
erally chose it for such rude carpentry as they were capable of doing. 
Their choice was due to the softness of the wood, which meant a 
great deal to men who hewed and shaped their beams and doors with 
no better tools than fire, flint, bone, and shell. They made fully as 
much use of the bark as of the wood. With it they roofed, ceiled, 
flo</red, and papered their huts. They wove long strips of bark — 
sometimes 30 feet in length— into mats, which they used for beds, 
fables, blankets, and on ceremonial occasions. They made clothing 
of the same material. They twisted the bark into ropes for dog 
harness, ladders, fishlines, and snares for wild animals and nets for 
catching fish. The list of uses for the bark did not end there, for 
(hoy were able to make food of it. They beat the bark to a pulp, 
baked it in cakes, and after completely saturating it with salmon oil 
Ihey pronounced it a palatable and nutritious article of diet. It is 
laelieved, however, that the food value of the cakes was derived more 
from the fish oil than from the bark. , 

The first white settlers in the region adopted many uses of this 
wood from the Indian, but the chief was for canoes. AVhat the yel- 
low poplar was as a canoe wood to the early settlers in the East the 
western red cedar was to the frontiersman and trader in the Pacific 
region from Alaska southward. 

Its value for shingles was early discovered, and as soon as the 
cabin took the place of the woods camp the shingle roof put in an 
appearance. The doors and window frames, as well as joists and 
rafters, were frequently of the same material. The wood’s softness 
liad tempted the Indians to use it, and the same property appealed 
to the white men who succeeded the Indian as the possessor of the 
country. It was one of the first woods cut for fences, and for many 
years it was commonly so used wherever it was within reach. It was 
employed for rails and for posts, and its long resistance to decay is 
^hown by the fact th^t some of the fences built nearly half a century 
^ go Were doing service until very recently. 

In the days when cooperage was handwork on the Pacific coast, 
’nrd tubs and pails were made in each neighborhood, the cedar was 
®ne of the choice woods, because convenient, easy to work, handsome 
'n annearance, and serviceable for many years. 
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MAML'FAGTUKE AND PRODUCTS. 

AVe, stern red cedar is the greatest shingle wood in the United States 
at this time, and has held that place for some years, with no likeli- 
hood of giving it up in the near future.. The average output from 
this wood alone, and chiefly in the State of AA^ashington, is not far 
short of 20,000,000 shingles for every day in the year. In 1908 it 
furnished 03 per cent of the total shingle cut of the United States, 
Kedwood shingles, made only in Califoniia, appear with it in tlie 
eastern markets, but they form only one-eighth of the cedar outpiii, 

This cedar is e.vtensively cut for pole,s in AA'ashington and Iilnho, 
and large-size poles of this wood are now shipped to nearly all pans 
of the United States under the name of Idaho cedar. The very loiii; 
poles seen in city streets are generally of this wood, because other 
woods do not afford the necessary length. Poles cut from this S[iecie-, 
taper regularly, and present an attractive appearance when set in 
line. Their ability to resist decay likewise adds to their value alon:! 
streets and suburban roads where frequent resetting through eeiuciii 
and asphalt is expensive. Country telephone, poles are from 20 to 30 
feet long, railway telegraph poles from 23 to 40 feet, and those in 
cities from 40 to 75 feet. 

The wood is used for ear siding and roofing, positions where giviii 
strength is not re(|uired. 

More is none used in boat building than in the days of the Indian 
canoes on western waters, but it serves in a different way. It is do't 
a higltly finished product, and is worked by skiff makers and Viuiil 
carpenters. It provides baiulsome trim, lijiing, railing, and roofs. 

It finds more and more demand as interior finish for houses, stores 
and oflic.es. Pattern makers use it, and it is seen in window and door 
frames, and in siish and doors, in molding, chair boards, stairwa.re. 
panels, and porch work. It fulfills the requirements of outside liiiiA 
as well as inside, and is being cut into bevel-edge siding in lai'gf 
quantities in many western mills. Cabinetmakers use it for man.'' 
purposes — the backs and sides of drawers, shelves, boxes, and par- 
titions. It is worked into frames and sash for hothouses, as well m 
sash for ordinary wiudow-s. 

Its use in cooperage has come down to the present>f ime, and -nliere 
it W'as formerly shaped by hand it is now manufactured by machinfr,' 
into buckets, pails, tubs, tanks, and the whole line of similar arlick"' 

CYPBESSES. 

■ Although seven species commonly known as cypresses grow in fli* 
United States, only one, bald cypress [Taxodhm distichiim), is 
great commercial importance. Taxodium imhricarium, a closely rr- 
lated species, occurs in the same range as bald cypress and is cut 
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used with it. The others, a distinct gi'oup of trees, are Monterey 
cypress (Cupressua maa-ocarpa), Gowen cypress (Ctipremia (jofc- 
jti(i/ia), Macnab cypress (Ciipressiis rimf-naUam), Arizona cypress 
[Cupressus arkonka), and smooth-bark cypress {Capi-mus ylu- 
hiv). All of these, because of their limited .supply, arc put to but 
-mall and local use. 

Baij) CveRESS. 

(Tarodium dislichtim.) 

I'HYSK AI. rROI‘KRTlE.S. 

Pri/ weight of wood. — 27.0 )5nnmls |)er cubic foot. (Sargent.) 

Specific gracUy. — 0,45. (Sargent.) 

.l«/i. — 0.42 per cent of dry weiglit of wood. (Sargent.) 

Fuel value . — Cl per cent that of white oak. (Sargent.) 

Ihealing atreurjth (modulus of rupture). — 7,!)00 pounds per square 
i;u‘h oji pieces 4 by 4 by 00 inches, with 12 i)er cent of moisture. 

< Forest Service Circular 15.) 

Factor of diffness (modulus of elasticity). — 1,290.000 pounds per 
square inch on pieces 4 by 4 by 00 inches, witlr 12 per cent of niois- 
liire. (Forest Service Circular 15.) 

Vharacter and qualities. — Taght, soft, not strong, grain rather fine, 
straight; annual rings narrow; summerwood broad, slightly resinous, 
(onspicuous; medullary rays numerous, very obscure; roloi’ lighb 
to dark brown, the sapwood nearly white; easily worked; verv dura- 
l)le in contact with soil. 

(irowfh . — Height 75 to 140 feet, diameter 3 to 0 feet, in exceptional 
cases 10 feet. 

SDPPI,Y. 

Bald cv'prcss is found in commercial quantities in .Alabama, Ar- 
kansas, P'lorida, Georgia, Kentucky, Louisiana, Maryland, Missis- 
sippi, Missouri, North Carolina, South Carolina, Tennessee, Texas, 
and Virginia. 

In 1898 tlie amount of standing cypress in the United States was 
estimated to be 27,000,000,000 feet. The cut since that time has 
exceeded 5,000,000,000 feet, and the new growth has counterbalanced 
only a small part of this. A hundred years ago Michaux said; “It 
in highly probable that in less than two centuries the cypress will dis- 
appear from the Southern States.” He was led to that prediction 
hy observing the slow growth and the scanty reproduction of the 
^I'ecies. At that time the cut for lumber was comparatively small, 
but cypress swamps were frequently cleared for rice fields. Cypress 
's not now being planted, and perhaps never will be, for the purpose 
“f growing commercial timber. Natural reproduction must be de- 
Pfiided upon, and this does not keep pace with the cutting. Few 
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cypress trees are large enough for lumber at an age of less than two 
centuries, and many do not reach sufficient size until much older. 
The present demand requires 750,000,000 feet yearly, with a marked 
tendency to increase during the past 10 years. Depletion of supply 
in the immediate future is not likely, but every year sees a smaller 
quantity to draw upon. Cypress is an expensive timber to cut and 
log. It grows in swamps covered with water much of the time. It 
is customary to dig canals in which to tow the logs to the mills, or to 
construct railroads through the swamps, driving piles on which (» 
rest the ties. The butt cuts of large cypress trees will not float when 
green, and to overcome that it is customarj' to girdle the standini; 
trees several months before felling them. This permits them to du 
sufficiently to float. Cypress mills operate on a large scale. In 190s 
the average cut per mill was 840,000 feet. That was exceeded per 
mill by those cutting redwood, Douglas fir, and yellow pine, and 
none other. Mills cutting maple averaged 128,000 feet, spruce 
440,000, hemlock, 400,000, white pine 480,000, oak 170,000, and yel- 
low poplar 100,000 feet per year. In 1908 more than half of the 
cypress lumber was sawed in Louisiana. Florida came next, with 
about 8 per cent, while small amounts were sawed in 16 Other State?, 
including Delaware, Illinois, and Indiana, and most States south of 
them. The logs sawed into lumber in Indiana, Illinois, and Dela- 
ware were probably brought from States farther south, 

EARLY USES. 

<I 

In the parts of the South settled by the Spanish, houses were gen- 
erally built of cypress. A century ago there were few houses in 
New Orleans which were not constructed wholly or in part of tlii? 
wood, and even outside of the Spanish settlements it was extensivdv 
used. Cypress shingles were regarded as so much superior to any 
others that their use became extensive at a very early period. They 
were easily made by hand, and were very cheap when suitable timber 
was abundant. They were .split with mallet and frow and sometime- 
shaved with drawknives. The splitting was done parallel with the 
rings of annual growth, while with white pine and most other 
shingle timbers the splitting was done perpendicularly to the annual 
rings. As with many other woods, it is only the ‘heartwood that 
shows great durability. The sapwood lasts but a few years wh® 
subjected to conditions favoring decay. On the other hand, instances 
have been cited, on what is apparently good authority, showing 
remarkable periods of use for heart cypress shingles. A roof at 
Greenwich, Conn., was laid in 1640, and was said to be serving well 
250 years afterwards; another in Brooklyn, N. Y., was said to ha« 
lasted 228 years; and another at Clifton, Staten Island, had 200 yeafi 
to its credit when last reported, and was still in use. Many instances 
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of use exceeding a century are cited to show the wood’s lasting qual- 
ities. This is not only true when used as roofs, but for other pur- 
poses. New Orleans cypress water mains remained sound nearly 
a century, and a cypress headboard at a grave in South Carolina 
was so well preserved after 140 years that the letters on it were 
easily read. Marble and sandstone gravestones often decay and 
(Tumble in less time. A still longer period has bo(>n claimed for 
cvpress coffins at Charleston, S. C. It is said tlu'y were found in 
fair condition at the time of the earthquake, though they had been 
in the ground since. 1078. 

Along the lower Mi.ssi.s.sippi lliver many plantations were once 
fenced with cypress. Some of it was made into rails, while in other 
cases it was used as posts with boards nailed on. Undoubtedly all of 
these cases of great durability represent only heartwood, and that 
from mature swamp-grown trees. 

South of the region of the yellow poplar, the best canoe wood in 
early times was cypress. Dugouts were almost tlie only kind of 
canoe made in the region. John Lawson, writing about 1714 upon 
the resource.s of North Carolina, gives valuable, information upon 
the cypress canoes’ part in the coast and river commerce at that 
time.' Canoes upon the rivers had a capacity of 30 barrels, and wore 
freighted with flour, lumber, and other commodities. Some were 
sawed down the middle lengthwi.se and a piece of wood inserted to 
make them wider, and they then carried 80 to 100 barrels. The 
cypi'es-s canoe as a freight carrier was not confined to the rivers and 
landlocked arms of the ocean, but it ventured upon' the open sea, 
and carried pork and other products from Albemarle Sound to 
Chesapeake Bay by way of the ocean passage. An adventurous 
canoeman made a decked cypress dugout and applied to the customs 
officer for clearance papers for it to sail for the Barbados, but the 
officer refused to issue the papers, declaring that the request proved 
the applicant’s insanity. Record exists of a cypress canoe 30 feet 
long, 5 wide, and with a carrying capacity of 13,000 pounds. 

Builders of sailboats and small ships in the South drew liberally 
upon cypress for planking, decking, masts, and other parts of the 
vessel. 

It was early manufactured into certain kinds of cooperage, and 
" as shipped to the West Indies for use by mola,sses and sugar manu- 
facturers. Cypress seems to have been one of the most important of 
the southern export, w'(xxJs very early in the commercial history of 
that region, though it was later replaced by white pine in some parts 
of' the West Indies trade. A century ago the export of cypre&s shin- 
gles to the West Indies exceeded 100,000,000 j year. They were 22 


* “ History of Carolina ” — John I^awson. 
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or 44 inches long, and from 3 to 6 inches wide. In 1808 the price in 
the West Indies for the large size was from $8 to $10 a thousand, and 
at the shipping ports about half that. 

Early builders in the South preferred cypress for door and window 
frames, sash, and panels. Some of the old brick plantation houses 
are so finished. Cabinetmakers selected it in that region for the in 
aide wood of mahogany furniture. Some of the historic church 
doors in the South are of this wood. 

Cypress knees, which are peculiar and characteristic protuberancps 
rising from the roots to the surface of the water where the trees 
grow, wei'c once much valued by negroes for beehives. The largi' 
knees are hollow and they served rustic apiarists well. The negiaxs 
made a salve of the resin obtained from the bark and cones of this 
tree, and used it as one of their househ.ohl remedies. 

EXTERIOR AND I.NTF.RIOR FINISH. 

Cypress is put to almost every use. as an interior trim for houses, 
It may be finished in natural color or stained. The wood contains 
little resin, and thus aH'oivIs a good surface for paint, which it holds 
well. It is much used for door fraiiics, window frames, transoms, 
ceiling, wainscoting, panels, doors, sasli, balustei's, inside blinds, 
brackets, newel jiosts, grilles, mantels, and to some extent for lioor- 
iiig. It is a popular wood for kitchens, where it is subjected to daiiip- 
ness anti heat. It shrinks, swells, or warps hut little, and is used for 
drainbonrds. sinks, kitch.en and pantry tables, cupboards, and kitclicii 
cabinets. For the same reason it is used for breadboards and wooden 
implements about the pantry, ironing boards, and clothes driers. 

For the parts of houses exposed to the weather it serves equally 
well. As siding it practically wears out before it decays. Wien 
made into porch and portico columns it retains its shape, holds paint, 
and has sufficient strength to sustain necessary loads. It is placed 
cornice, gutters, outside blinds, pilasters, and railing, and is much 
used for porch floors and steps. 

COOPERAGE. 

Cypress can not be substituted for white oak for the most exacting 
kinds of tight cooperage, but aside from that it enters into practiciilly 
all kinds. The properties which fit it for suclp wide use are the free- 
dom of the wood from knots and other defects which might cause 
leakage; the freedom from stains or other chemicals by which the 
contents of vessels would be injured ; and the long period which the 
wood may bo expected to last. To this might be added handsome 
appearance, which frequently has much to do with popularizing 
a wood. 
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Tanks of cypress are marie to contain the following materials: 
Acids, beer, cider, dyes, kraut, oil, pickles, vinegar, water, wine, and 
whisky. Some typewriter manufacturers have reported it to be 
superior to other woods for holding acid solutions for nickel and 
copper plating. Various kinds of water tanks are made — swimming, 
thrasher, windmill, sprinkling, and for railroad water stations. 

Vats require the same kind of material a.s tanks, but there are gen- 
erally distinguishing features in form or use. Cypress is manufac- 
tured into brewery vats, vats for creameries, bakeries, dye works, 
(listillerics, and soap and starch factories. Users of cypress for 
brewery vats believe that its durability for tliis purpose is at times as 
much as 50 years. 

Barrels, tubs, tijid small vessels made of staves are more directly 
related to cooperage, and for the manufacture of such commodities 
I ypi'ess has a wide use. Among vessels of that kind are those for 
lard, molasses, oil, sugar, wine, butter, candy, oleo, tobacco (tubs), 
vinegar, apple butter, jelly, fish, washtubs and washing mncliines for 
laundries and private families, and many kinds of pails and buckets, 
keelers, noggins, kits, and piggins. It is used rather extensively for 
haiTcls or troughs in which to .salt and store meat on farms. It is 
said that Xow Orleans contains 90.000 cypress water tanks. 


P,\RM LTTMRER. 

Jliich cypress lumber is employed in the conslruciion of silos for 
stui iug green feed. The farmer put.s the wood to many uses, in all 
Ilf which it gives good service. Its lasting properties fit it well for 
curbs, when material is needed that resists decay. AVatering troughs 
fill' farm stock and feed troughs for sheds and barns aiv made of it; 
likewise troughs oi- tiiimes for conveying water from wells or springs. 
Resistance to decay fits it for stable floor's and timbers near the 
ground, as well as for fences, gates, and especially for fence posts and 
telephone poles. , It is one of the best available woods for picket 
teuces, loecause it shows paint well and holds it for many years, but 
lasts a longkinio without it. It has been widely used for this purpose 
not only in the South, w'herc cypress grows, but in regions remote 
from its range. 

lljic of the widest uses of cypi'ess is in greenhouse construction. It 
t'i preeminently fitted for that trying place, where it is called upon 
•e resist dampness, exce.s.sivc heat, and all the elements that hasten 
decay. It ig g^id that no other lumber approaches cypress in the 
fuantity used for green and hot houses. It is manufactured into 
frames, benches, boxes, and practically all else that the builder 
needs. It has replaced white pine to a large degree, because it is 
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MISCELLANEOUS USES. 

In some southern cities iieavy cypress planks arc used for street 
curbing. Agricultural implement and machinery manufacturers 
make seed boxes of it, wagon makers employ it for beds, and car- 
riage builders work it into panels for fine, bodies. .Vutoraobile 
makers put it to similar use. Its slight tendency to warp has caused 
its employment by builders of incubators. Car shops use it for freight- 
car siding, piano manufacturers make shipping bo.xes of it, and it is 
a inutcriiil botli for coffins and the bo.xes in which coffins are shipped. 
Skiffs, steamers, and yachts are occasionally finished in cypress, and 
many builders of gasoline launches are said to be using cypri's,5 
e.xclusively for hull planking. It also makes handsome church pews 
and benches. Telephone boxes and switchboards of cypress are 
coming into use, and spools for some purposes are turned from the 
wood. Apiarists employ it for beehives; fishermen for seine floats; 
furniture makers for stools, fables, and curtain poles ; raoldcrs and 
machinists use it for patterns; merchants for shelving and counter 
tops; railroads for shims; and carpenters for tool bo.xes. 

Cypress has been substituted for white oak for wine barrels. It 
is claimed far it that the wood imparts no color or taste to tlio wine, 
and that it is sufficiently dense to prevent leakage, and strong enough 
to stand rough usage. The same property— freedom from taste— 
is claimed for it by pump makers, who recommend it for that reason. 

PECKY CYPRESS. 

It has been estimated that one-third of the cyjiress in the UniteJ 
States is diseased with a fungus popularly known as pecky, peggi'. 
botty, or some similar name. The disease resembles that which affects 
the incense cedar of the Pacific coast, and, like that, is supposed to 
be caused by a species of Daedalea. The fungus enters the living tree 
through broken branches, dead tops, or decaying knots, and excavates 
boles in the wood from a quarter of an inch to 1 inch wide and often 
several inches long. These holes are partially filled with brown 
powder, a deposit or product of the fungus. Though great numben 
of such holes exist, and the trunks are perforated by them, the trec’ 
are seldom so weakened as to be broken by the wind. “When affecteJ 
trees are felled, the disease quits working on the prostrate trunks- 

The effect of the disease is not entirely injurious, since it is be- 
lieved to act as a preservative upon the wood' which remains ani 
to hinder decay. It is a common saying, though perhaps not a" 
entirely true one, that “ pecky cypress never rots.” The fact seems 
to be undisputed that it lasts at least as long as unaffected wood. B 
IS not, however, as strong, because of the perforations, nor is it a* 
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handsome. The use of pecky wood is restricted to jdaces where 
weakness and unattractive appearance are not objectionable. Large 
jimniiers of pecky railroad ties are laid yearly, and give good results. 
Millions of feet of such lumber are built into sidewalks and platforms 
in southern towns and cities. That the disease has been a long time 
preying upon cypress timber is apparent from an e.^amination of 
evpress logs from swamps near New Orleans, dug from alluvial 
deposits many feet below the present level of the Gulf of Mexico. 
Some of that prehistoric timber is pecky, though it has been buried 
(luring a period which some estimate at no less than 30,000 years. 

Immense quantities of pecky cypress arc made into fence posts, 
which are used by railroads of the region to fence their tracks. The 
diseased wood is employed also for bridge floors, foundation timbcr.s, 
and for culvei'ts, boxes, w'alks, benches, and partitions in green- 
houses, and for barn and shed lumber. 

SEQUOIAS. 

But two species of sequoias grow in the United States, the redwood 
(Sequoia sempervirem) and the bigtree (Sequoia waahingtoniam) . 
Both arc confined to the Pacific coast, largely in California. 

Redwood. 

(.Sequoia sempenirens.) 

PHYSICAL PROPERTIES. 

Dry weight of wood. — 26.2 pounds per cubic foot. (Sargent.) 

Specific gravity. — 0.42. (Sargenf.) 

dsA.— 0.14 per cent of dry weight of wood. (Sargent.) 

Fuel value. — 57 per cent that of white oak. (Sargent.) 

Breaking strength (modulus of rupture). — 8,000 pounds per square 
mch, on pieces 2 by 2 by 30 inches at moisture per cent of 15.7. 
(forest Service.) 

Factor of .stiffness (modulus of elasticity). — 1,140,000 pounds per 
square inch, on pieces 2 by 2 by 30 inches at moisture per cent of 15.7. 
(Forest Service.^ 

Character and qualities. — Light, soft, moderately strong, brittle, 
srain fine, even, straight, sometimes curly; annual rings wide in the 
I’oung timber, summer^'ood thin, dark colored, hard, conspicuous; 
medullary. rays numerous, very obscure; color light to dark red, the 
-bin sapVood nearly white ; splits and works easily and polishes well ; 
'6ry durable in contact with the soil. 

I ^^owth . — ^Height 180 to 280 feet, occasionally over 300; diameter 
f to 10 feet, sometimes 15. 
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SUPPLY. 

The redwood belt extends in a strip 500 miles long from southern 
Oregon to eentriil Californiii. The strip is narrow, ranging in width 
from 10 to 30 miles. The commercial range has been estimated to 
cover 3,000 sqimre miles, hut the dense logging woods cover a much 
smaller area than that. The estimates of the merchantable stand 
vary. In 1880 the Federal census placed it at ‘25,8-25,000,000 feet. 
More than 20 years later, upon fuller infonnation, private estimates 
doubled that iimoiint, notwithst.-mdiiig much cutting had been goiii<r 
on for years. The heaviest .stand i.s near the center of the red'.v<Ki(l 
region, in Humltoldt County, Cal., though very demse forests exi.si 
both north and south of that point. It is not unusual for 50,000 feet 
to be cut from a single acre, and often throe times that. Single trees 
of enormous contents have been reported, and it is iirobable tliat im 
other timber in this country can show larger yields per acre. 

Slature trees attain an age of from 500 to 800 years. The oldest 
reported wa.s 1,373 years, so that redwood does not attain to the great 
age of the higtree of the Sierra Nevada Mountains. Kedwood trunk- 
20 feet in diameter, witli heights of 300 feet or more, have been meas- 
tired, but the average is much under tliat, ranging lietwern (i and 10 
feet, M'hen a tree passes tho age of 500 years it is liable to die at 
tlie top. 

llodivood is one of the few softwoods that reproduces bou'ntifiilly 
from sprouts. Few trees surpass it in that pai-ticular, and the vigor 
of the sprout growth is remarkable. A large portion of the fore-i 
is renewed in that way, and the largest trees retain their ability to 
send up shoots from the stumps. 

EARLY USES. 

The splendid redwood was inviting to the early settlers of tlie 
region, and tliey put to use as much of it as they needed. Tin 
Spaniards cut sparingly, because they wanted little, they were 
moderate users of lumber, and for their more pretentious buildings 
preferred adobe or unbiirned hrick.s. They found places for a fe"' 
heavy beams in their churches and mission buildingij, but the majoi- 
ity of these structures were in central and southern California oiii- 
side the redwood Irelt, and very little redwood found place. "Tk* 
Russian settlers cut considerably more, but their total cutting.s wn' 
not sufficiently extensive to make an impression .upon the hundreds of 
square miles of that timber near the California and Oregon. coasts.' 

^ Documentary evidence of the Russians’ actlylty in cutting redwood is not abun(la>‘^ 
but numerous sawpits and stamps evidently ent long ago about Fort Ross and 
Bay are said to date from the days when the Muscovites in California manufact«t'^ 
redwood lumber with whipsaws.— “ Souvenir Humboldt County,” California, p. 3. 
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Settlements of Americans vrere planted very rapidly after the dis- 
covery of gold, and sawmills in the redwood region put in their 
apjiearance about 1850. Lumber was cut for houses, barns, fences, 
and other farm uses, and a small amount of it found its way to the 
mines, where it was made into sluice bo.xes, rockers, sheds, and other 
mining appliances and appurtenances. But the principal mining 
field’s were not near the redwood forests, and the use of the wood 
by the placer miners was the exception rather than the rule. In 
some instances boats were made of it, but it was not esteemed for that 
purpose as highly as Port Orford cedar, which was abundant about 
Coos Bay in southwestern Oregon. The chief demand for redwood 
(luring the early years’ was as ranch material. The earliest opera- 
tions by sawmills were south of San Francisco and immediately 
north of it. It is said that’the first cargo of redwood shipped from 
the Humboldt Bay region was in 1855, though fir and pine were 
shipped from there earlier. The cargo amounted to 200,000 feet, 
and went to San Francisco. The earliest operators picked small 
redwood trees because their primitive mills could not manufacture 
those of large size. During the Civil War circular saws began to 
replace the muley saws of the pioneers, and large timber could be 
liandled. 

A redwood picket fence at Santa Cruz, Cal., was said to have 
remained sound 61 years, and in the vicinity of old Russian .settle- 
ments fence posts are shown in fairly good condition which it is 
claimed were placed there almost a century ago. That is prof f not 
only of the lasting property of the wood, but also indicates that it 
was a fence material at an early date. Pioneers put it to use also 
for poles, grapevine stakes, wharf piles, piers, and supports for 
bridges, and well curbs. Though tlie best of the wood resists decay 
niiiny years on land or in fresh water, it offers little resistance in 
salt water when attacked by the teredo or other marine borers. The 
tannin or other acid which the wood contains is credited with ren- 
dering it immune from ravages of land insects and fungus, but salt 
Water apparently leaches the substance out in a short time and leaves 
the wood defenseless. For that reason piles, wharves, cribs, piers, and 
wa walls built of redwood in early times have not survived in salt 
water as well as'in fresh. 

CKOSSTIBS AND RAILROAD CONSTRUCTION. 

In 1902 the Southern Pacific Railroad had in its tracks west of El 
iiso 12j000,000 redwood ties. That was twice as many as the ties of 
11 other woods combined. Where the traffic is moderate, and where 
fates are used between the rails and the wood, these ties last 8 to 10 
'^ars. If plates are not used the iron rails cut them rapidly. In 
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most cases a redwood tie wears out before decay renders it useless. 
Where traffic is light, as on side tracks and switches, the wood gives 
service two or three times as long as in main lines. Instances have 
been cited where redwood ties in California were in daily use for 2.5 
or 30 years, but in those cases mechanical wear was small. 

The spike-holding properties of redwood are only fair. Softwoods 
are generally inferior to hardwoods in that respect, and redwood is iii 
the class with average softwoods. The ties are not only extensively 
used in California and west of the Rocky Mountains, but they are 
found in considerable numbers in the railroads of Mexico, Peni, Chile, 
and even in India. One of the chief properties recommending this 
timber in some foreign countries is its inununit^f from attack by ants. 
The coloring substance in the wood is supposed to be the cause of it, 
and this timber i.s often, perhaps always, untouched where other 
timbers may be devoured. The advance in redwood prices in recent 
years has excluded it from some regions as a tie material.* 

Railroads employ redwood for many purposft other than ties. Il 
is an excellent culvert timber, because of its resistance to decay. For 
the Same reason it goes into trestles and bridges in positions where 
strength is not the eiiiof essential. In sheds, warehouses, and build- 
ings of various kinds it is often selected for the foundation material, 
sills, sleepers, and pieces near the ground. It is used for car rooT, 
siding, and interiors. The characteristic which fits it specially for 
these purposes is its small tendency to shrink or swell. This is 
importjint in freight-car material, which is liable to pass in a few days 
from' dry siunmer heat to cold mountain rains or snows, or into fogs, 
and back again into dry airs. Redwood stands that test in a way 
highly satisfactory. It holds paint well, which lessens repair bills. 
Redwood in freight cars has given 20 years of service, a record that 
will compare well with that of any other wood. 

TANKS AND FLUMES. 

The industries of the Pacific coast, and in a lesser degree of thf 
whole country, owe much to the good qualities of redwood as s 
material for tanks, vats, flumes, conduits, and other structures of that 
class. Railroad water stations in California, Arizona, and Nevada 
are well equipped with tanks of this wood. They are frequently a 
part of municipal waterworks. Eureka, Cal., some years ago built a 
tank 30 feet high, 64 feet in diameter, and with a capacity of about 

* Twenty years or more ago It was not unusaal in central California, near'thp 
the Southern Fucihe Railroad, to find numerous fields and corrals incio^d by 
with redwood posts which had served as railroad ties until too badly worn for 
purpose. When the railroad removed them from the track the vineyardiats and sthft 
men hauled them away, and by splitting them made two posts from a tie and got 
years of service from them. 
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584,000 gallons, and later added another of equal capacity. When 
redwood is first used for holding or conducting water the fluid is 
stained by the coloring matter leached from the wood, and the same 
result is seen when water flows from a new redwood roof. In a short 
time, however, the water clears and no unpleasant results follow. 

The wine makers of California equip their cellars with redwood 
tanks for storage purposes. For this class of heavy cooperage it is 
cina of the best obtainable materials. Thp density of the wood is siiffi- 
deiit to prevent leakage; the grain is straight, making it easy to work ; 
it gives long service; and is not liable to be attacked by boring in- 
sects which sometimes riddle pine tanks. Tanners’ vats of redwood 
last a long time, and the*wood resists the action of tanning solutions, 
liedwood vats also meet the trying demands in cyanide plants where 
ore.s are .separated. 

Some of the finest, largest, and best-built wooden water pipes and 
conduits are of redwood. It meets requirements so well and in so 
many ways that large use of it is made hundreds and even thousand.? 
of miles from the source of supply. The staves are fitted and joined 
jSn acomrately that leakage is little more than from iron, and it is 
Iclaimed that the wood is so much smoother that a given pipe will 
bny more water than one of metal. This is particularly true after 
the two have been some years in use. The wood grows smoother by 
near and the iron rougher by corrosion and accretions. Pipes from 8 
inches to *9 or 10 feet in diameter are in nsc, and single pipes have 
been built 20 miles long. Redwood pipes and flumes of this kind 
have been constructed as parts of municipal water plants or of manu- 
factiiring concerns or mines in all portions of the United States. The 
)laves are generally shipped ready manufactured, though some fitting 
Is done on the ground. The pipes are bound with iron hoops. It is 
possible to carry such flumes across ravines or trestles, or under the 

I round, and if necessary they can rise above the level or sink below it 
ke a siphon. 

Brewers coat their redwood tanks with shellac on the inside to 
revent direct contact with the wood. Such receptacles are widely 
sed, not on lie Pacific coast alone, but in Milwaukee, Chicago, Cin- 
nnati, and other eastern and central cities. 

Aqueducts and Humes in connection with irrigation canals are fre- 
of redwood. In that capacity redwood has figured perhaps 
ore largely than any other timber in the development of irrigation 
California. It has gi\fen much satisfaction in the oonstniction of 
rge outfall sewers, where resistance to decay is of much importance. 
fdwoocT Water pipes, built of staves and banded with metal hoops, 
« used in many parts of the coimtry. 

Redwood gutters and eave troughs for houses are widely used, not 
in California, but in distant regions. 
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HOUSE CONSTRUCTION. 

Redwood has long had (he reputation of being one of the slowest 
woods to burn, and for that reason one of the safest materials for 
wooden houses. It does not kindle in a blaze quickly, and so ab- 
sorbent is the wood that it takes in water almost immediately, so 
that a redwood house on fire may be saved when a pine building in 
the same situation could not he. It is not denied that redwooil 
houses will burn, but it is asserted that they are less liable to burn 
than buildings of most other woods. 

JIany California towns were built largely of redwood. San Fran- 
cisco, as it existed before the fire, was said to be three-fourths shin- 
gled and sided with it. In many of the towns and villages near the 
redwood belt its lumber e.xceeds any other in quantity used, and 
perliaps in some instances it exceeds all others combined. One of 
the largest demands upon it is for shingles, in some years exceeding 
700,000,000. Vessels sailing around the Horn carried them to Bos- 
ton and New York at a time when white pine was plentiful in tlw 
East and was in direct competition with redwood as shingles. A Bos- 
ton building w ith a redwood roof was still well protected against tlif 
weather after 31 years of use. In 1907, of all the shingles reported 
by species, those of redwood averaged the lowest in price at the 
point of manufacture, being a fraction over $2 a thousand. It has 
been claimed for redwood shingles, as for railroad ties, that they 
wear out before they rot. In some cases this appears to be true. 
The hoof on the old quarters of Gen. Grant at Fort Humboldt, 
Eureka, Cal,, has been cited as an instance. IVhcn first occupied by 
Gen. Grant in 1853 the roof was doing service, and the shingles 
remained sound more, than 40 ydars afterwards, and would probably 
have held their place much longer had not the nails that held them 
rusted off. Many were sent to the lYorld's Fair at Chicago for exhibi- 
tion. Decay had not marred them, but the weather, assisted by 
wind-driven sand from the seashore, had worn some of 'them very 
thin where directly exposed. Redwood door and window frames in 
the old fort buildings were remarkably well preserved .after nearly 
half a century of exposure to weather. 

A large part of the nearly half, billion feet of 'redwood lumber 
sawed annually is for house construction, and four-fifths of it 
buyers in California. More than 30,000,000 feet was used in thie 
country outside of California in 1907. The lumber enters into piae- 
tically every part of the house. Siding takes a'large part, .and porfi 
columns, cornice, sills, rafters, joists, and studding are in alihost uni- 
versal use within convenient distance of redwood mills, but man? 
persons consider the softness of the wood an objection to its use fc' 
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floors. The extensive employment of the wood in many parts of the 
world is shown by amount and destination of exports. The figures 
for 1908 show exports as follows: Australia and oriental ports, 
23,829,013 feet; South America, 16,875,040; Mexico and Central 
.Vmerica, 9,243,091 ; Europe and Africa, 4,599,215 ; Hawaii, 4,067,446 ; 
total, 58,614,411 feet. 


INTERIOR FINISH. 

As in house construction, so in interior finish, redwood meets almost 
every use and requirement. Floore and ceilings are made of it, and 
wainscoting, panels, moldings, chair boards, brackets, shelves, railing, 
stair work, spindles, balustrades, and mantels. Formerly such work 
was often painted, and the grain of the wood was concealed, but the 
liractice is now less common since the natural beauty of the wood is 
lictter appreciated. Its colors are rich and varied, and the finisher 
who understands the art of bringing out their best qualities can 
please almost any taste. It is a beautiful wood for carving, and is 
often so employed. The wood of all redwood trees is not of the 
same color, nor are different parts of the same tree alike. The soil 
iiml situation where the tree grows have much to do with it. Sliades 
range from light cherry to deep mahogany. Where the soil is light 
the wood resembles Spanish cedar. Some grains arc so straight that 
iioards may be split 2 inches thick, 12 inches wide, and 10 or 12 
feet long.^ In other cases the texture is so complicated and involved 
that all semblance to orderly wood is lost. Such wide extreftijs in 
grain and color give the carpenter and finisher their opportunity to 
make combinations to harmonize with nearly any kind of surround 
iiigs. Perfect boards of such width and length may be had that 
panels, shelves, and counter tops of nearly any desired size may be 
made from a single piece. A panel of that kind has an added value 
because the wood warps practically not at all, shrinks little, and dis- 
figuration.from swelling need not be feared. If it is deemed desir- 
ehlo to darken the natural color of the wood, it can be done with 
oils. By w^ll-known methods of treatment imitation of rosewood 
end mahogany may be produced. 

The making of redwood doors has been an important business. 
They are handsome, light, strong, and hold their shape well under 
changes’ of climate. Swelling and shrinkage, which give much 
trouble with doors of various other woods, are reduced to a minimum 
" ith redwood. 

^ Tliere are’ buildings in the redwood district^ couatructed ot split boards, and so 
^y^'nly is tile splitting sometimes done that a rather close examination is necessary to 

iseever that the lumber Is not the product of a sawmill. Miles of roads through the 

woods are corduroyed with split planks of this wood. 
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FDBNmiBIl. 

A small quantity of redwood furniture has been on the market 
.since the wood first came into use, but in recent years the demand 
has greatly increased. Two distinct patterns of thk furniture are 
made — that which is without figure in the wood, but with pieces 
and panels broad, ample, and in appearance homogeneous; and 
that made of figured wood. Formerly the grain of redwood was 
not often considered by furniture makers, but it has been learned 
that most pleasing designs may be cut from wavy grain, curly stump, 
wood and root.s, and from the large burls. Pieces with abnormal 
grain are cut of such size that one slice may be sufficient for a tabic 
top or for a massive panel in a bedstead or cabinet. Such wood is 
worked in the same way as figured walnut and mahogany, thougb 
perhaps il is not cut as often in veneers. Exquisite redwood veneers, 
however, are frequently cut for use by the furniture maker or house 
finisher. 

Eedwood burls of exquisite figure and 0 or 8 feet across are some- 
times obtained. An armchair has been cut in one piece from a burl, 
and tables and other articles of furniture when made of it may coa- 
mand prices equal to Circassian walnut or the best English oak, 
Numerous small articles, such as napkin rings, pin trays, collar bo.'ses, 
match safes, cane crooks, and many others, are made from redwood 
burls. 

A supply of stumps that will scarcely be exhausted during tie 
prqse'nt generation is found in the regions where this timber has been 
cut and the land has not been cleared for agriculture. Many of tie 
stumps have figured grain which is valuable in fine furniture making- 
The redwood furniture on the Inarket includes nearly all kinds aud 
styles, but the leading articles are desks, bookcases, bedsteads, setteee, 
chairs, tables, bureaus, chiffoniers, nnd cabinets. 

MISCELLANEOUS USES. 

Eedwood shakes have been a merchantable commodity for CO yeas 
in California, and have sometimes been shipped elsewhere. ThtJ 
are usually split from straight, perfect wood and are used for co'f'' 
iiig buildings and as siding for barns and sheds. ' In size they s" 
smaller, but in use very similar to the clapboards formerly emjjlo)'*'^ 
in the Eastern States as roofing for log cabins and other builftog^ 
The split shake is a wasteful product, and fts diminishing use is 
a matter for regret. In recent years, however,' there has been a 
ency to saw shakes Instead of splitting them. Sawed shakesVere W' 
unknown 20 years ago, but they were not much used. Some of ll* 
shingle mills have added shake saws and find them profitable. 
product can be made from any wood that will make shingles and 
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account is taken of cross grain. The waste compared with that re- 
sulting _when shakes are split is reduced to a minimum. 

Eedwood has been tested to some extent for paving blocks. After 
15 years’ service pavement of this wood has been found in fairly 
good condition. In this, as in many other of its uses, its resistance 
to decay is among its chief recommendations. It has others, how- 
ever, for its softness makes it easy under horses’ feet and it is nearly 
noiseless. ^ 

Pattern makers draw upon redwoo4 for supplies. It has not the 
j.vclusive field even among California woods, sugar pine being a com- 
pelitor, while in the East it competes with yellow poplar, basswood, 
jiid white pine. Some large manufacturer^ prefer redwood for this 
purpose, and it seems likely to gain rather than lose as a pattern 
naterial in foundries, machine shops, shipyards, and other factories 
ind shops. 

It goes to New York and other eastern cities for tobacco bo.xes. 
^Comparatively few woods meet the exacting requirements insisted 
ipon, which is that they must not impart taste or odor to the tobacco, 
formerly sycamore was almost the exclusive wood for those boxes, 
)ut others have come in, notably tupelo, and now the California red- 
rood has successfully mot the requirements. 

Cigar-box makers are not so choice in material as are the mann- 
iacturers of boxes for plug tobacco. Appearance has much to do 
rith thiir choice, and redwood is meeting the Pacific coast’s cigar-box 
nakers’ demands. 

Eedwood box lumber competes with sugar pine and othef ^oast 
oftwoods for fruit boxes. Its dark color is sometimes objected to 
■ecause it increases the difficulty of doing good stenciling. When 
oth redwood and W'hite fir are convenient and available, many fruit 
ackers prefer the latter for boxes. 

Musical-instrument makers do not appear to have drawn heavily 
pen redwood, probably because the manufacture of musical instru- 
ments is not a highly developed industry on the Pacific coast. It is 
sled, however, as a piano wood by Massachusetts manufacturers. 

small Quantity of this timber goes to the makers of wagons and 
irriages and is worked into tops, chiefly ligiit bodies, seats, dash- 
eards, or in panels for business vehicles, such as bread, butcher, and 
lundry wagons. The liability of the thin boards to split under a 
low’teftds to limit their use, but that there is demand for them is 
adepj, from the fact that they are used in shops thousands of miles 
't>ni the flative timber belt. 

CoffiiK of this wood are largely used on the Pacific coast, where they 
'fflpete with those of the native cedari 

Before slate and composition blackboards for schools had largely 
ken the place of all other kinds redwood held a sort of monopoly 
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for extra widths. One piece was enough for an entire board; and 
splicing and joining were not necessary. It was little trouble to pro- 
cure planks 4 or 5 feet wide and as long as necessary. This timber has 
been sawed in planks 10 feet wide. 

Shop signs painted on redwood are occasionally seen in England, 
and the wood is also used for lining cabinets, boxes, compartments, 
and drawers. Its use has been reported for lead pencils and cham- 
pagne corks in Germany. The pearl divers of the Society Islands 
make of three redwood planks boats, with outriggers, which navi- 
gate the lagoons and shoals during the diving season. 

BY-PROniTCTS. 

Tests of paper making from redwood indicate that the enormous 
waste about the mills and logging operations might be turned to 
account. The wood is cooked with caustic soda, and the black liquors 
from the digesters carry away the coloring matter from the pulp, 
which is tlien ready for paper making. The article thus made resem- 
bles, it is said, the grade known as butcher’s paper rather than print 
stock. 

The black liquor from the digesters is concentrated to the con- 
sistency of asphalt, then roasted and reduced to gas, similar to natural 
or coal gas. It may be used for illumination, for operating gas 
engines, or for fuel. One ton of redwood scrap from the mill is said 
to yield 500 pounds of pulp and 10,000 cubic feet of gas, This ga-, 
if used in an engine, would probably fumi.sh enough power to run tlii 
mift. It was estimated in 1907 that the waste from the redwood milk 
in the region of Humboldt Bay amounted to 560 tons weekly. 

Redwood bark is used in a small way for many purposes— some 
useful, others merely ornamental. Novelty stores and souvenir stand: 
along routes of travel in the redwopd region, as well as in San Fran- 
cisco and other Pacidc coa.st cities, exhibit many bark commoditlK 
for sale, including pincushions, penwipers, table mats, lamp msK 
doilies, moisture-proof match safes, seat mats, bathroom mats, 
silk-hat brushes. The bark is also used for hshing floats, temporary 
cork, life-buoy filling, cork jackets, cold-storage insulation, heat in- 
sulation, house sheathing, bicycle grips, mattress fillings, cork carp*' 
substitutes, and sound-deadening insulation. In small towns in 
redwood region it is not unusual to lay sidewalks of wide.pie6«5“^ 
redwood bark. Such walks are dry and moijeratcly lasting. 

WASTE. 

The enormous size of redwood timber makes its lumbering 
ful, Sometimes very large trees crush so completely when they stri^ 
the ground that little saw timber can be saved. The weights oi 
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very large trees run from 500 to 1,000 tons. Much experience and 
skill are' needed in cutting them down. A mistake of a few yards in 
the direction in which they are thrbwn may entail an unnecessary 
loss of $100 or more. The debris that strews the ground when one of 
the 300- foot giants falls is “ shoulder deep.” However, more careful 
methods prevail than- formerly. It is customary to clear a space and 
prepare a bed for the tree to fall in, and experienced choppers usually 
are able to lay the trunk where they wabt it. It is .still the custom of 
loggers to peel the logs and then burn away the bark and other debris 
to facilitate getting them out. Often the logs are badly burned.. The 
loss from this proceeding is very large, as much of the standing tim- 
ber within rdach of the fire is billed and the humus destroyed. 

Many other wastes were once common, and some of them still are, 
blit the tendency is toward better methods. Crooked and defective 
logs w'ere abandoned, though they might contain thousands of feet 
of good lumber. Enough small timber was frequently cut for skid 
roads and in clearing away to stock a sawmill. In floating down 
rivers to the mills many logs sank and were lost, and others went to 
the sea. 

Other items, enormous in the aggregate, figure in redwood waste 
and loss. Large logs are often split with powder to make them con- 
venient to handle. This damages some of the best wood. A large 
percentage of the trees are wind-shaken, and pin rot affects many. 
The defective wood and often good wood near it have been thrown 
away. Increasing demand, however, has caused more attentioa to be 
shown to the waste heap, and what will make lath, shingles, shSkes, 
and ties is manufactured into those commodities and others of like 
kind. 

Bigtree. 

(Sequoia washingtoniam.) 

PHTSICAL PROPERTIES. 

^ry wic/ht of wood. — 18.2 pounds per cubic foot. (Sargent.) 
Specific gravity,— 0.29. (Sargent) 

Ash. — 0.5 per* cent of dry weight of wood. (Sargent) 
fvpl value . — 38 per cent that of white oak. (Sargent) 
breaking strength (modulus of rupture) . — 6,400 pounds per square 
inch,‘(5r 49 per cent tjiat of white oak. (Sargent.) 

Factor ’of stiffness (modulus of elasticity). — 650,000 pounds per 
®luare inch, or 31 per cent that of white oak. (Sargent) 

Character and qualities erg light, soft,. weak, brittle, grain 
J^earse, even, and straight; annual rings generally wide but vaiiable 
^ iioth young and, old trees; summerwood thin, dark-colored, con- 



spicuous; medullary rays numerous, thin; color bright clear red, 
turning much darker with exposure, the thin sapwood white; vew 
easily split and worked; remarkably durable in contact with the soil, 

Growth.— IMis, is the largest tree in America, the weight of the 
largest being estimated to exceed 1,000 tons. Mature trees attain 
heights, of from 200 to 350 feet and diameters of more than 25„fcei, 
Including the great swelled bases, specimens have been measured 
nearly or quite 10 feet in diameter. 

SUPPLY. 

The bigtree is of sentimental rather jthan of 'commercial importanof. 
As far as actual use is concerned, nearly every timber tree in tlit 
United States is superior to it. Even the sycamore, buckeye, tama- 
rack, cottonwood, larch, and elm supply more lumber, and dogrvood 
and persimmon are more useful. Though the largest tree in America, 
the actual quantity of wood which this species is capable of furnish- 
ing is small. This is due to the exceedingly restricted area where it 
grows. It may almo.st be said that the number of individual trees is 
known. VUnile this is not strictly true, it is more nearly true of 
it than of any other well-known tree. The stand is restricted to 
a few isolated groves on the western face of the Sierra Nevadas 
in California, lying at altitudes from 5,000 to 8,000 feet. In most 
instances these groves are separated by deep canyons, suggesting the 
probability that the sequoias once formed a continuous fdrest along 
the^face of the mountain, and that glaciers pushing down the can- 
yons'eut the forest into many parts. Though the ice subsequently 
retreated, the big trees were never able to retinite their fragmentary 
groves. There is unquestionable ‘geological evidence that the range of 
the species was once widely extended. 

Some persons erroneously suppose that the sequoias are all old and 
that no young trees are coming on. This is incorrect in most casts. 
Reproduction is vigorous where conditions arc favorable, and id 
future supply is less than the present it will not be due to barrennes 
of trees now living. IVhere protected from fire, seedlings spring up 
and if given a chance will hold their place. It is not difficult to 
plant these trees and make them grow, though it is hot probable tin* 
planted .sequoias will ever exert any influence upon the timber suppl?' 
No matter how patient the forester may be, he can not 'ffsit > 
thousand years for his trees to come into market. 

When the Government was considering the purchase o# the nodi* 
and south Calaveras groves t}ie sequoias within the proposeol bound- 
aries were counted, gnd those of merchantable size were measuifd. 
Trees under 3 feet in diameter were classed as unmerchantable, snj 
were counted but not measured. All seedlings that could be fo**** 



were counted, and the total number of all sizes was 3,462. There 
were 863 merchantable trees listed in six classes, as follow.s : 


Trees containing less than 20,000 feet each 353 

Trees containing 20,000 to 40,000 feet each 2,5] 

Trees containing 40,000 to 60,000 feet each 112 

Trees containing 60,000 to 80,000 feet each ^ 49 

Trees containing 80,000 to 100,000 feet each *13 


Trees containing 100,000 to 120,000 feet each 2 

The 20 largest trees contained an aVerage of 81,386 feet each of 
iiH'rchantable lumber. The average for 862 trees was 27,738 each. 
Tile largest tree fell a little short of 120,000 feet, and two exceeded 
100,000 feet. 

.IGE .\X» SIZE. 

Tliere is much disagreement concerning tlie age and si2e of some 
of the largest of the big trees. Different figures as to .size, where 
measurements have been recorded, are due in many instances to dif- 
ferent methods of measurement. The tree usually has a greatly 
enlarged trunk near the ground, and the diameter at 2 feet might 
e.xceed by several feet a diameter at 8 or 10 feet. Height measure- 
ments ought not and do not show such disagreement where they are 
carefully made and recorded. One of the largest trees was 25 feet 
in diameter inside the bark at 6 feet from the ground. One of the 
tallest' ttee.s, measured after it fell, was 365 feet. The tree 25 feet 
in diameter, mentioned above, was 302 feet high. The bark was 
removed from its trunk to the height of 30 feet and was exhibit^ in 
London half a century ago, but was consumed in the fire which 
destroyed the Crystal Palace at Kensington. 

It might be supposed that many Tecords exist showing the age of 
big trees that have been felled. Such is not the case, but a few 
accurate and reliable counts of annual rings have been recorded. In 
ane instance a tree 24 feet in diameter was less than 1,300 years old. 
-Another of similar size’was 2,200 years old, according to the count 
made by John Muir. Another count by him of a tree of similar size 
showed moi^p than 4,000 rings, but they were so intricately involved 
that he was unable to satisfy himself that he had counted all of 
them. It is believed that no tree of this species showing more rings 
bas been placed on authentic record. Claims of greater age have 
beenfea'ds, but efforts to substantiate the claims by locating the trees 
and a^effaining by whom and when the rings were counted have not 
bdeh successful. alone does not prove great age, and no rule 
af estiiHate based on so many years for so many inches of diameter 
be relied upon. The Forest Serviw has made accurate measure- 
ment and record of every ring of growth in a tree more than 24, feet 
diameter, and it is shown that during certain periods of years the 
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tree grew three or four times as rapidly as during other periods. It 
is further shown that the times of rapid growth and of slow growth 
were not dependent upon the size or age of the tree, but occurred at 
different times during the tree’s history, suggesting that successive 
changes in environment produced changes in the rate of growth, and 
accounting for the fact that while one tree 24 feet in diameter might 
be 1,300 years old, another of similar size might be 4,000. 

Ownership. 

Some of the .finest sequoia groves belong to the United States 
Government, and are being protected ,againsf reckless lumbering and 
fire, thus giving the younger trees a chancedo grow. Other groves 
are privafely owned, and in such cases* no sentimental regard pro- 
tects them, against the lumberman’s ax and saw, and the trees go 
to the mills on the same terms as other species growing near them. 
The cut is far in excess of growth, and when the present stand has 
been felled the end of private groves will be in sight. 

JIANUFACTCRE AND PRODUCTS. 

Lumber cut from the big trees has not generally been put to uses 
commensurate in dignity with the majesty of the forests from which 
it comes. Perhaps as much of it has been cut for grapevine stakes 
as for any other one purpose. It might be assumed that the seqeioia's 
wo^* merits a place as beams, girders, pillars, and king-posts in 
solemn churches, enormous halls, and cathedrals where gigantic tin- 
bers must support ponderous roofs, balconies, and architraves. But 
the big tree is put to no such use. It is unfit for such purposes, for 
the trunks are so vast that long logs cut from them can not he 
hauled to the mills, while the wood is weak and brittle, and n® 
architect would permit it to go where an excessive load would reS 
upon it. Beams of long-leaf pine or Dougla's fir will sustain burden- 
which would crush a sequoia beam of similar size. In logging b? 
trees it is frequently necessary to split the logs witlj powder to 
reduce pieces to sizes which can be handled. Mapy fragments result- 
of shape and sizes not suited for lumber. These "are worked iut® 
stakes for vineyards, and the loss that would otherwise be due t® 
waste is greatly lessened. 

Next after vine stakes, probably fence posts require the Jjirg'-'' 
quantity of this wood, which is very durable.' The claiqi has 
made for it that it outlasts any other known wood, but^ sifflU*' 
claims have been put forward for redwood, red cedar, cypi®^ 
western red cedar, locust, and other woods, and no one of then) 
yet established its claim to first place in point of durability. Bj' 
tree trunks, with the heartwood sound, have lain in the forests 
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ong periods, possibly in some instances for hundreds of years. It 
3 supposed that the coloring •matter in the wood has much to do 
Tith preserving it from decay. When sawed or split into fence, 
losts it gives long service, and buyers are anxious to procure it for 
'ence material. 

Stakes and posts do not take it all, however, nor generally the 
jest <vE it. It is made into shingles, shakes, siding, frame material, 
uid rough lumber. Some of the best grades are worked, into frames 
tor doors and windows, and also into, doors, panels, wainscoting, 
helves, turned articles, and' furniture. Small trees that do not need 
0 be sawed or split are cut for electric-line poles. Though the wood 
jf mature timber’ is remarkably free from knots, sjnall trunks’ are 
siiotty, because young trees retain their limbs nearly to the ground, 
tfter the lower branches die and fall off, the new wood laid on is 
dear. Sound lumber gives satisfaction when worked into flumes, 
;onduits, and water pipes. 

The wood has been employed by lead-pencil makers, and in that 
iidnstry it competes with red cedar. Seven carloads of it were 
■hipped to France in 1905-6, and several carloads were sent later. 

WASTE. 

The greirt size of the big trees is chiefly responsible for the unusual 
s'lsle attending their conversion into lumber. The fall of the mature 
Ininks.is^so violent that instances have been cited where large trees 
B’cre so completely demolished that not a stick of saw timljer could 
be cut from them. Heavy loss must occur under the most favorable 
Jonditions. 

Though it is liable to meet partial destruction when it falls* the 
tree has means of self-defense , and protection while standing whi«h 
place it on an equal footing with any other tree and superior to most 
blhers. Were they not well protected from the ordinary and numer- 
pus en'emies and dangers which “Wset and attend forest trees they 
bould not survive 3,000 9r'4,000 years, as some of them have done. 

; has been said of these trees that they have only three foes to fear — 
ghtning, the undermining of their roots by water and erosion, and 
te. Lightifing sometimes strikes them, but since most of the large 
'ces have stood thousand years or more without having lightning 
'ars to show, it is evident that they arc more remarkable for im- 
uinriy fcflm, than for injury by, that danger. The undermining 
f thMr joots and the consequent settling of the massive trunks 
Wtrfl'the injured foundation causes an occasional overthrow, but 
-erva^oft leads to" the conclusion that most falls are due to the 
^rmous size and weight of the limbs which grow on the sides 
' ^'S^t is most abundant, and which gradually cause the trunk 

“ ®an1n that direction and finally throw it. 



6? USES OF COMMERCIAL WOODS OF THE UNITED STA'^ES. 

Fire has been the big tree’s greatest enemy. Scars on old big-trpe 
trunks record fires that burned 17 denturies ago, and at intervals 
from that time down to the present. Some of the burns on the tniiiks 
were 100 years in healing, yef tlve vitality of the tree is so great 
and its stored reserve of food and water so large that it recover; 
from injurie.s which would prove instantly fatal to most trees. A 
trunk stripped of all its bark for nearly 100* feet has been kliorvti 
to survive during several following years. There are trees of other 
species which, if subjected to such abuse, would wither within 21 
hours. 

The bark of the big tree sometimes attains a thickness of 2 feet. 
An ordinary forest fire can not burn through it, and it affords ample 
protection except where much trash Has accumulated about the biisr 
of the tree. AVhen an entrance to the, wood has once been opeiivl 
each succeeding fire enlarges it, finally causing much damage to the 
tree and possibly leading to its fall. The thick bark has a com- 
mercial value when manufactured into novelties and articles .if iiPf 
and ornament such as pincushions, penwipers, mats, boxes, frames 
trays, and many more. It is not customary, however, to save the 
bark at the mills when the tninks are converted into lumber, and 
it is added to the many other wastes. 




